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Abstract 
Current research indicates that customer-product interaction in the new product development 
life cycle strongly influences the success of a product in the marketplace.  B2P Limited is a 
New Zealand biotechnology start-up specialising in microbiological products for testing of 
bacteria and pathogens in the global food and water based industries.  “Water and Food Safety 
Testing Products for the New Zealand Mollusc Aquaculture Organisation: A Case Study in New 
Product Innovation” is an exploratory applied research project using case research methodology 
combining qualitative and quantitative methods for data gathering and analysis.   
The literature review has revealed that the global aquaculture industry is in need of improved 
water and food testing methods.  The New Zealand aquaculture industry is growing rapidly and 
has similar needs.  The objective of the research is to identify the criteria for potential adoption 
of three microbiological testing products in the mollusc sector of the New Zealand aquaculture 
industry.  Four New Zealand commercial aquafarms were selected to participate in the field 
trials of three water and food testing products. 
The central aspect of the research undertakes to identify, collect, analyse and report information 
taken from customer product interaction to establish criteria for adoption and potential use of 
product benefits.  The scope of the research did not allow for an assessment of the scientific 
efficacy of the microbiological tests.  This had been completed earlier in the test development 
work. The research encompassed in the current study, sought to provide some information on 
the cost benefit scenarios and general applicability of the B2P tests within the aquaculture 
environment.   The results of the field research are used to indicate the economic advantages or 
disadvantages of product use in comparison with existing products and processes in each of the 
aquafarms.  A key potential benefit of the use of the B2P products is the improved quality of 
delivered shellfish as a result of a reduced risk of harvesting contaminated shellfish. A second 
key benefit is the increased revenues due to lower rejection in the market.  Thirdly, the use of 
the B2P products gives the aquafarmer the capability to reduce the number of lost harvests and 
as a result to reduce wastage, reduce re-work and reduce the costs of production.  Improved 
shellfish quality may increase volume of sales and open new markets.  Improved quality of 
delivery may increase distributor orders. 
The knowledge gained should lead to potential B2P product and aquafarming product 
improvements and a greater knowledge of the criteria for B2P product adoption by potential 
markets in the global aquaculture industry. The research findings support the literature that 
customer product interaction early in the new product development life cycle can improve the 
likelihood of new product success in new markets. 
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Disclaimer 
The effectiveness of the B2P test is not a subject of consideration in this dissertation.  As this is 
a management and not a microbiology dissertation, it is not within the scope of this research to 
assess the efficacy of the microbiological tests in question.  The author disclaims any 
presumptions of the tests‟ scientific validity, as this is the responsibility of the tests‟ inventor. 
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Glossary: Definitions of Terms 
The “Alpha” (∂) test “tests both the product and the company and corrects important design 
flaws, marketing misassumptions, and indicates from customer feedback the likelihood of 
customer success.”  (Bray 1995, p. 45) 
Applied Research:  Research with a specific application in mind. (Page & Meyer 2000, p. 19) 
Aquaculture:  The propagation and husbandry of aquatic plants and animals to supplement the 
natural supply.  These activities can occur in both natural waters and in artificial aquatic 
impoundments.  The term aquaculture is used when describing the activity and the industry as a 
whole.  (New Zealand Ministry of Fisheries (MFish) Te Tautiaki I nga tini a Tangaroa 2004) 
Aquafarming:  The Ministry of Fisheries, when describing the individual leases, licenses and 
permit holders, has historically used the term fish farms and marine farms.  The proposed new 
legislation (Aquaculture reform) uses the term aquaculture rather than marine farming when 
describing the industry. 
Attribute:  An attribute is a benefit or cost of a specific product or service offering as perceived 
by the customer.  Attributes are the basic building blocks of the Customer Perceived Value 
model.  (Belliveau, Griffin and Somermeyer 2002, p. 98) 
Beta (β) test:  The Beta test is designed to test the product as you expect to produce it, and 
should be a random production sample.  It should test everything including packaging, 
instruction leaflets, instruction manuals, installation procedures, so that it is a test of the product 
in the field „without any hand holding‟.  (Bray 1995, p. 46)  
Beta testing is the use of the proposed offering by representatives of the target market in their 
own environment.  Periodic evaluations during the Beta test process provide an opportunity to 
gather data on the perceived performance of the offering relative to alternatives.  (Miller and 
Swaddling in Belliveau et al. 2002) 
Biotech:  A shortened term for biotechnology.  Biotech is the application of technology to 
process biological products.
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Case Database:  The collection of all the records, tapes, written transcripts, computer data, 
video tapes and other documentation or media associated with the Case Study. 
Case Log:  This is the log kept by the researcher throughout the research process.  The Case 
Log creates a chain of evidence that is available for reference as part of the research validation 
process. 
Case Record:  A Case Record, usually from ten to twenty pages long, includes all of the 
material needed for subsequent analysis, but is organised at a level beyond that of raw data 
(Patton 1998, p. 387). 
Case Study:  An empirical inquiry that investigates a contemporary phenomenon within its 
real-life context; especially when the boundaries between phenomenon and context are not 
evident.  (Yin 2003, p. 13)   
The Case Study as a research strategy comprises an all-encompassing method – covering the 
logic of design, data collection techniques, and specific approaches to data analysis.  (Yin 1991, 
p.14) 
Case Study Protocol:  An agenda for the researcher‟s line of inquiry and defines the structure 
of the case research, the data collection procedures, an outline of the case study project, the case 
study questions and the evaluation.  (Yin 2003) 
Category:  A classification of concepts.  This classification is discovered when concepts are 
compared one against another and appear to pertain to a similar phenomenon.  Thus, the 
concepts are grouped together under a higher order, more abstract concept called a category.  
(Strauss and Corbin 1990) 
Chain of Evidence:  The Chain of Evidence increases reliability of data by allowing for the 
reader of the case study to follow the derivation of any evidence, ranging from the initial 
research questions to ultimate case study conclusions and these should be traceable in either 
direction.  The Chain of Evidence also addresses the problem of construct validity, thereby 
increasing the overall quality of the case.  (Yin 2003) 
Coding:  The process of analysing data.  (Strauss and Corbin 1990) 
Code Notes:  The products of coding.  These are one type of memo.  (Strauss and Corbin 1990) 
Coliform:  The term “coliform organisms” refers to Gram-negative, rod-shaped bacteria 
capable of growth in the presence of bile salts or other surface-active agents with similar 
growth-inhibiting properties.  Coliform organisms may not always be directly related to the 
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presence of faecal contamination or pathogens in drinking water.  (World Health Organisation 
1993)  
Coliform organisms:  The bacteria used as indicators that organic, possibly faecal, 
contamination of the water may have occurred.  Sometimes referred to as total, or presumptive 
coliforms.  (Ministry of Health - Manatu Hauora and Group 2000) 
Colostrum:  Colostrum is the first (milk) liquid a mammal makes after giving birth. 
Concepts:  Conceptual labels placed on discrete happenings, events, and other instances of 
phenomena.  (Strauss and Corbin 1990) 
Control measure:  Any action and activity that can be used to prevent or eliminate a food 
safety hazard or reduce it to an acceptable level.  (New Zealand Food Safety Authority 
(NZFSA) 2004b) 
Customer Perceived Value (CPV):  The result of the customer‟s evaluation of all the benefits 
and all the costs of an offering as compared to the customer‟s perceived alternatives.  It is the 
basis on which customers decide to buy things.  (Miller and Swaddling in Belliveau et al. 2002) 
Customer Value Management (CVM):  The effective management of the quality of product 
and service delivered to meet the customer‟s value perception. 
Depth Interview:  Lengthy, unstructured interview between a respondent and a highly trained 
interviewer, who minimises his or her own participation in the discussion after establishing the 
general subject to be discussed.  Respondents are asked to talk freely about their activities, 
attitudes and interests, in addition to the product category or brand under study.  These studies 
may provide marketers with valuable ideas about product design or redesign and provide 
insights for positioning or repositioning the product.  (Schiffman and Bednall 2001) 
Diffusion:  The adoption of an innovation by other firms or organisations.  (Anex 2000) 
Display:  A visual format that presents information systematically, so that the user can draw 
valid conclusions and take needed action.  For qualitative researchers, the typical mode of 
display had been extended, unreduced text, usually in the form of written-up field notes, which 
the analyst scans through, attaching codes and then extracting coded segments and drawing 
conclusions.  The analyst then writes a second form of extended text: a case narrative. 
Early Adopters:  Opinion leaders within their industrial and / or personal social groups, who 
are willing to try new ideas ahead of others, but make careful assessment of potential risk before 
placing an order.  (Chaston 2000) 
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Early Majority:  People who try new ideas ahead of the majority, but typically delay initial 
purchase until information from early adopters indicates that the new product is meeting claims 
made by the supplier.  (Chaston 2000) 
E. coli: Escherichia coli are bacteria that normally live in the intestines of humans and animals.  
E. coli is a major indicator of faecal pollution and is the indicator organism used in New 
Zealand for the monitoring of drinking water supplies (as prescribed by the 2000 New Zealand 
Drinking Water Standards).  Although, most strains of this bacterium are harmless, several are 
known to produce toxins that can cause diarrhoea.  One particular E. coli strain called O157:H7 
can cause severe diarrhoea and kidney damage. (NZFSAb) 2004) 
External Validity:  The assumption of generalisability: the extent to which the results of 
research are relevant to individuals and settings beyond the study conditions.  (Page and Meyer 
2000) 
Faecal coliforms:  Organisms normally present in the faeces of humans and other warm-
blooded animals, which, if detected in water, can be an indicator of faecal pollution.  The 
presence of such organisms indicates the presence of faecal material, hence, that intestinal 
pathogens could be present.  Conversely, their absence indicates that pathogens are probably 
also absent.  (World Health Organisation 1993)  
FDA:  United States Food and Drug Administration.  This organisation is responsible for 
notification and control of products subject to the FDA's control of foods (except for certain 
meats and poultry products), drugs (human, animal and biological), cosmetics, medical devices 
and radiation emitting devices, etc., offered for entry into the United States through U.S. 
Customs, in support of the FDA's regulatory activities.  (United States Food and Drug 
Administration 2004) 
Finfish:  Includes all species of finfish of the Classes Agnatha, Chondrichthyes, and 
Osteichthyes, at any stage of their life history, whether living or dead. (NZFSA 2004b) 
Flowthrough system:  An aquafarm flowthrough system takes water from a source (usually the 
ocean stream, river or pond), circulates it through the cages and/or tanks where the animals 
(shellfish, fish, etc.) are contained, and back out to the source.  There is no re-circulation of the 
water. 
Fresh water:  Water not of the sea, drinkable, pure, untainted.  (Oxford University Press 1959) 
House of Quality:  A new-product-design tool for product value analysis and development used 
in the Quality-Function Deployment (QFD) methodology.  The tool is a conceptual map that 
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helps teams of engineers to link the attributes that customers what in a product to the 
engineering characteristics required. (Gale 1994) 
Individual Catch Entitlement:  The tonnage allocated by Ministry of Fisheries for a fishing 
year to a specific permit holder. 
Innovators:  Venturesome individuals who are willing to try new ideas. They are often 
prepared to accept that the product is so new that performance may be less than perfect. 
(Chaston 2000) 
Innovation:  the first practical or commercial application of an invention.  Slappendel describes 
an innovation as any idea, practice, or material artifact perceived to be new by the relevant unit 
of adoption. The term innovation is also used to refer to the process through which new ideas; 
objects and practices are created, developed, or reinvented. (Slappendel 1996, p. 107) 
Innovation diffusion process:  The speed with which a product gains market acceptance and is 
adopted by five different customer types (innovators, early adopters, early majority, late 
majority and laggards) which is can be characterised by a normal curve. (Rogers in Chaston 
2000) 
In-process testing in the context of this report means the use of micro-bacteriological tests 
within a production process.  These tests are not required by government regulations, but do 
provide information to the aquafarmer on the status of the bacteria in the food or water and will 
allow further regulatory tests to be taken for verification (where necessary). 
Interview guide approach:  An interview approach where topics and issues to be covered are 
specified in advance, in outline form; the interviewer decides the sequence and wording of 
questions in the course of the interview.  Logical gaps in the data can be anticipated and closed.  
Interviews remain fairly conversational and situational.  (Patton 1990) 
Judgment Sampling:  Subjects are selected based on their expertise in the subject investigated. 
Krill:  Euphausiacea, order Euphausiacea – small, shrimp-like planktonic, commonly 
luminescent crustaceans; important element of marine plankton; major source of food for e.g. 
baleen whales (Farlex 2004) 
Laggards:  Traditionalists who are suspicious of change and will delay purchase until the new 
product has been on the market for a significant period of time. 
Late Majority:  People who tend to be sceptical about new ideas and avoid purchase until there 
is clear evidence that the new product is successful.  (Rogers in Chaston 2000, p. 124) 
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Lead user:  A potential customer who experiences „needs‟ months or years ahead of the 
majority of the market, identifies the key characteristics of the product and criteria for adoption 
of the product. 
Likert Scale: An attitude scale and data collection instrument in which respondents are asked 
to indicate their degree of agreement or disagreement.  Often used in capturing evaluative data 
on products or product attributes.  (Schiffman and Bednall 2001) 
Market-oriented product development consists of the collection, dissemination and 
responsiveness to relevant market information.  (Biemans 1995 p. 22-23) 
Mariculture:  The European term used for aquaculture. 
Mastitis:  Inflammation of the mammary gland of any mammal.   
Mollusc:  Animal belonging to the Mollusca, sub-kingdom of soft-bodied and usually hard-
shelled animals, including limpets, snails, cuttle-fish, oyster, mussel, and clam (Sometimes 
referred to as shellfish) (Oxford University Press 1959) 
MPN:  The abbreviation used when describing the standard “most probable number” (MPN) 
test used to detect bacteria in water or solids. 
Normative Model:  A descriptive (normative) model describes how a system works without 
making value judgements about the phenomenon being studied and without attempting to select 
the best strategy from a list of alternatives.  (Jolson and Hise 1973) 
Packaging:  Any material that is intended to protect and that comes into immediate contact with 
the animal material or animal product.  Packaging includes rigid materials such as cartons and 
containers where animal material or animal product is filled directly into the carton or container.  
Packaging also includes any other material contained with, in, or attached to, the animal 
material or animal product (such as labels, satay sticks, and heat sensors).  (NZFSA 2004b) 
PDMA - Product Development and Management Association:  A not-for –profit professional 
organisation whose purpose is to seek out, develop, organize, and disseminate leading edge 
information on the theory and practice of product development and product development 
processes.  (Belliveau et al. 2002) 
“Positive”:  A positive refers to a “positive result” in which a bacteriological test indicates that 
the bacteria have exceeded the median or required maximum level of bacteria acceptable to the 
regulatory requirements.  A “negative” result is the term used to indicate that the test is showing 
a bacterial count, which is less than median or required maximum number acceptable to the 
regulatory requirements. 
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Product Development Process:  A disciplined and defined set of tasks and steps that describe 
the normal means by which a company repetitively converts embryonic ideas into saleable 
products or services.  (Belliveau et al. 2002) 
Observational Research:   An important method of consumer research because marketers 
recognise that the best way to gain an in-depth understanding of the relationship between people 
and products is by watching them in the process of buying and using the products.  By watching 
people, observational researchers gain a better understanding of what a product symbolises to a 
consumer and greater insight into the bond between people and products that is the essence of 
brand loyalty.  (Schiffman and Bednall 2001) 
Quota Management System:  The system (called the Quota Management System or QMS) is 
based on proportional harvest property rights allocated in perpetuity (called quota or ITQ) that 
may be purchased or sold subject to certain qualifications in respect of enterprise ownership and 
aggregate quota owned.  
Rigour in research:  The concept indicating that every effort has been made to make 
observations and measures empirical, public, repeatable, and generalisable to a broader 
population than that used to generate the information provided by the research. 
Salmonella:  This species of bacteria causes various diseases including gastroenteritis and 
typhoid fever.  (Atlas 1995) 
Semi-structured interview:  Some structured items are asked of all participants, and there are 
completely open-ended questions with no limitations on how the participant can respond. 
Shellfish includes all species of the phylum Echinodermata and phylum Mollusca and all 
species of the Class Crustacea at any stage of their life history, whether living or dead. An 
aquatic animal, such as a mollusk or crustacean, that has a shell or shell-like exoskeleton. An 
invertebrate having a soft unsegmented body usually enclosed in a shell. (Farlex 2004) 
Shigella:  This species of bacteria cause various diseases including dysentery.  (Atlas 1995) 
Spat:  The earliest stage of growth of a shellfish leading up to juvenile state.  For paua, the spat 
is young paua up to ten millimetres in size. 
Start-up:  A new, small business, often established by an entrepreneur, usually associated with 
fast growth and innovation.  (Allen 1999)  
Target market:  A target market is a group of existing or potential customers within a 
particular product market toward which the business directs its marketing efforts.  (Bygrave 
1997) 
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Technological innovation:  A part of the larger process of technological change that comprises 
invention, innovation and diffusion. 
Thick Description:  Qualitative research tries to establish an empathetic understanding for the 
reader, through description, sometimes called thick description, conveying to the reader what 
experience itself would convey.  Qualitative researchers treat the uniqueness of individual cases 
and contexts as important to understanding.  Particularisation (coming to know the particularity 
of the case) is an important aim which can be aided through thick description.  (Stake 1995) 
Total Count:  A total count is the number of intact cells in a given volume, irrespective of 
whether they are alive or dead.  (Lester and Birkett 1999) 
Triangulation of data:  The use of two or more methods of data collection in research and 
assists in creating external validity in a Case Report.  For example, data triangulation can be 
created through the collection of information from multiple sources of evidence (interviews, 
direct observation, physical artefacts, documents, visual records and reviews of case data by 
participants) all aiming to corroborate (or triangulate on) the same fact, question or 
phenomenon.  “When you have really triangulated the data, the events or facts of the case study 
have been supported by more than a single source of evidence (e.g. Sieber 1973; Yin 1982c).” 
(Yin 2003, p. 99) 
USFDA:  See FDA 
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Chapter One:  Testing Products for the New Zealand Mollusc Industry   
 
This industry-based research report involves applied research in the context of an 
entrepreneurial biotechnology (biotech) start-up.  The research aims to identify the criteria for 
commercial adoption of water and food safety testing products in a new market, the New 
Zealand aquaculture industry mollusc sector.  The researcher applies qualitative case research 
methods and best practice New Product Development (NPD) tools to gather and analyse 
customer feedback data in the design stage of NPD. 
The Entrepreneur and Her Products 
Research scientist and new product innovator Dr. Rosemary Sharpin is owner and CEO of the 
biotech start-up firm B2P Limited.  She graduated from Otago University with a Bachelor of 
Science in Microbiology and received her PhD in Pathology, specialising in cellular 
immunology and rheumatoid arthritis, from the University of Auckland in 1979.  Sharpin was 
the recipient of the Distinguished New Zealand Biotechnologist Award in 2000.   
In 2002, Sharpin established B2P Limited after purchasing intellectual property rights to water 
and food testing products from her previous company ICPBio.  B2P is now introducing 
innovative scientific food and water safety products into world markets to achieve high market 
share and profit gains.  B2P designs and produces (through contract manufacturers) quality 
assurance products for the food industry (colostrum, coliforms and mastitis).  A new product, 
Coliquik™, tests for coliform bacteria in saltwater, chemically treated water and food (washes). 
Sharpin‟s goal in allowing this research is to “improve the likelihood of product adoption by 
making available to prospective customers improved information on the commercial benefits of 
the new product, and to improve the opportunities for adoption of the product in different 
industries.”  Early on, she indicated that a technical white paper on potential uses of the new 
product would be of significant value to her company.  She agreed to act as “Industry Partner” 
in the researcher‟s Foundation for Research, Science and Technology, Enterprise Research 
(FRST) scholarship awarded in July, 2003.   
The New Zealand aquaculture industry is an excellent starting point from which an industrial 
testing product can be trialled to assess market introduction capability.  For reasons detailed in 
Chapter Three, Sharpin and the researcher selected the mollusc sector of that industry as the unit 
of analysis for the research.  By selecting a narrow geographical region (New Zealand) and a 
select group of participants, the research will allow for a depth of detail and understanding of 
the B2P water and food safety products in use in by the mollusc sector of the New Zealand 
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aquaculture industry (mollusc sector).  Thus the aim of this research is to determine the criteria 
for adoption of the B2P products in the mollusc sector.   
The research will provide data indicating the potential value of B2P products to the mollusc 
sector companies, using a replicable, structured approach to NPD.  This research ultimately will 
assist B2P Limited in the commercial launch of the B2P products into the New Zealand and 
world mollusc sector aquaculture industry markets. 
Four mollusc sector companies (aquafarms) were selected for the research.  Three aquafarms are 
farming oysters and clams in coastal inter-tidal areas and one is farming paua in self-contained 
hatcheries or breeding farms.  The B2P products were trialled in the mollusc (shellfish) 
aquafarming processes.  Through their feedback and analysis, aquafarmers revealed their 
adoption criteria for the products.   
B2P Products 
Sharpin knew that many biological industries needed improved testing regimes.  So she 
modified products (the ones she acquired from ICPBio originally made for the dairy industry) to 
test all types of foods and waters.  B2P RCT-S™ tests coliform bacteria (total coliforms) in 
solid foods.  B2P Water-Check™ is now available to any industry to test for total coliforms in 
potable [fresh] water.  B2P Coliquik™ is new to the market and has been designed to test for 
total coliforms in saltwater, chemically treated water and food washes.  This product currently 
has no direct competitors in the market.  The three products‟ unique advantage is that they 
simplify and greatly shorten the time involved in testing water or food for coliform bacteria.  
B2P Coliquik™, RCT-S™ and Water-Check™ products test for bacteria in less than 14 hours 
(see Appendix C for exhibits of the three products). 
Sharpin‟s marketing plan for B2P products identifies the impact of poor quality testing in food 
producing businesses with these quotes: 
“Pilgrims Pride is recalling 12.4 million kilograms of ready-to-eat chicken and 
turkey products in what US officials say are the largest meat recall in the nation‟s 
history.” (14 October 2002, NZ Herald)   
Sharpin claims that the B2P products are scientifically sound, having been tested rigorously in 
scientifically controlled conditions, comparing with standard methods and can provide test 
results in a shorter timeframe than standard laboratory tests.  (Sharpin, Interview September 10, 
2003)   
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Each Chapter of this case report encapsulates a component of the research: 
 Chapter Two reviews selected literature on New Product Development (NPD).  This literature 
informs the selection of a structured approach needed to determine the criteria of adoption of 
B2P products in new markets. 
 Chapter Three summarises salient aspects of the case research process and provides details of 
field research activities.  The research questions, strategy, design and methods are explained 
and the primary and secondary participants introduced.  
 Chapter Four presents the world food regulatory standards and their impact on the New 
Zealand mollusc industry.  The four mollusc sector aquafarms and their current testing 
regimes discussed are briefly discussed. 
 Chapter Five analyses the research findings to determine B2P product quality performance.  It 
discusses customer-suggested product design improvements.  It analyses the mollusc 
production cycle to determine options for product use.  A cost / benefit analysis identifies the 
value of B2P product use.  It uncovers highly valued product attributes as well as adoption 
criteria by aquafarmers. 
 Chapter Six identifies what information is needed to support product adoption.  Market 
strategies are discussed.  The research process template is illustrated and discussed in the 
context of the entire NPD process. 
 In Chapter Seven the research purpose, objectives and issues are reviewed and summarised 
and conclusions are made.  Limitations of the study and the power of the conclusions drawn 
are discussed.  The research scope and future research recommendations are made for Sharpin 
and the academic community.   Managerial implications are discussed and a structured 
approach to NPD is offered. 
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Chapter Two:  Customer Oriented New Product Development 
Here we review the literature on NPD theory and methods for early stage product design and 
development.  This literature suggests that product design has greater success when the 
customer is involved in the design effort.  It also recommends methods of approach to new 
markets in the (NPD) life cycle.  The literature further elucidates methods for identification of 
product design criteria based on customer needs identification.  In essence, customer-product 
interaction in the early stages of product development is important to product success in new 
markets.  Of particular interest are early-stage NPD research methods and their influence on the 
company‟s marketing strategy. 
The Entrepreneur and Economic Change 
The literature on New Product Development can be seen in its Schumpeterian context.  In his 
„Theory of Economic Development‟, renowned Austrian economist Joseph Schumpeter puts the 
entrepreneur centre stage in economic development.  Economic development is the result of a 
disturbance to the equilibrium that exists in the circular flow of the industrial economy.  In his 
model of the economy, Schumpeter identifies “two types of individuals: mere managers, and 
entrepreneurs.”  (Schumpeter 1934 in Woods 2002, pp. 82-83).  For dynamic change to occur, 
new combinations must be introduced to disrupt this circular flow.  All disruptions are the result 
of innovation in the form of new combinations.  These new combinations 'appear 
discontinuously' and bring about economic change.  Five types of new combinations are given: 
 introducing a new good 
 introducing a new method of production 
 opening a new market 
 conquering of a new source of raw materials 
 carrying out a new organisation of any industry (establishment or breaking up a monopoly).  
(Schumpeter 1934 in Woods 2002 p. 66) 
The element of creation, conveyed by the use of the word „new‟, is crucial in product 
development.  According to Bolton and Thompson (2000), the continual work of „serial‟ 
entrepreneurs is innovation, technical expertise, market understanding and project management 
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working together to bring the „new‟ method, concept or good to the market. (Bolton and 
Thompson 2000).  
The following section reviews and compares selected literature focusing on NPD.  The 
entrepreneur has requested a structured research approach to NPD for new markets, specifically 
one which provides adequate data to determine potential customer adoption of new products.  
The selected literature focuses on NPD models, which apply customer-oriented product 
development methods to introduce new products to new markets.   
The Need for Innovative Market Research Methods 
Literature on NPD in entrepreneurial enterprises supports the premise that most small firms 
need to capture market data quickly and within a limited budget.  This can often lead to a 
shallow and ineffective market research strategy.  This trend is illustrated by G. E. Hills (1984), 
whose research examines the perceptions of venture capitalists with respect to the market 
analysis capability of start-ups.  Hills indicates that entrepreneurs simply cannot place enough 
emphasis on doing in-depth market analysis.  Entrepreneurs assume levels of need and demand 
without evidence to support these assumptions and tend to overestimate their market forecasts 
for demand by as much as 60 percent.  (Hills, in Allen 2003) 
So what methods can small to medium enterprises (SME) (and entrepreneurial firms) use to 
move new products quickly into the market while at the same time ensuring the research has 
sufficient depth?  Drucker (1973), prominent author of works on market analysis comments:   
“True marketing starts out with the customer, his demographic, the realities, her 
needs, her values.  It does not ask, “What do we want to sell?”  It asks, “What 
does the customer want to buy?”  It does not say, “This is what our product or 
service does.” It says, “These are the satisfactions the customer looks for, values 
and needs.”  Ideally, marketing should result in a customer who is ready to buy.  
All that should be needed then is to make the product available.”  (Drucker 1973) 
Customer-Product Interaction in NPD – Lead Users and Innovators 
Bygrave (1997) contends that all entrepreneurs can benefit from customer-centred NPD even if 
they do not follow the steps systematically.  Industrial market research experts such as von 
Hippel (1982, 1989), Ettlie (2000), Page and Meyer (2000) and Thomas (1995) support the 
concept that product success is directly attributable to the customer-product interaction.  In the 
1980‟s von Hippel pioneered an approach working directly with lead users, those who 
extensively evaluated the new product for the manufacturer.  He thus turned market research on 
its head by encouraging manufacturers to acquire data on users‟ needs and solutions directly 
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from the users.  He even encouraged the establishment of special sales and technical service 
forces to enable this. (von Hippel 1982)  Von Hippel‟s work has recently gained prominence at 
3M as a key tool for uncovering innovative new product ideas. (Cooper, Edgett and 
Kleinschmidt 2002)  The process identifies trends by talking to people who have a broad view 
of emerging technologies and leading edge applications.  From this research, lead users are 
identified through a networking and referral process. 
The Stage-Gate™ Process 
In explaining the complex nature of market diffusion, Chaston (2000) refers to Rogers‟ (1983 in 
Chaston 2000) „innovation diffusion process‟1, which posits a curve containing five adopter 
groups exhibiting very different purchase behaviours.  These groups are called innovators, early 
adopters, early majority, late majority and laggards.  Innovators are akin to lead users.  
Breakthroughs in technology ideas may emerge through interaction of the innovators with the 
firm‟s technical and marketing people.  Belliveau et al. (2002) explain that innovators are those 
customers who can see the potential of an idea or product and are willing to use the product in 
its prototype form.  The quest for the super-idea - the "home-run" breakthrough idea, or major 
innovation, has become a vital management issue.  Breakthrough ideas can often be generated 
by innovators.  
Companies are investing heavily in generating breakthrough ideas in order to stay competitive, 
with the aim of creating what Cooper and Kleinschmidt (2000) call the “Star Products”.  Dr. 
Robert G. Cooper is known as the father and developer of the Stage-Gate
TM
 process (also used 
by Bray (1995), in which new products are driven to become "Star Products".  In “Optimising 
the Stage-Gate™ Process”, Cooper, Edgett and Kleinschmidt (2002) explain that many best 
practice companies incorporate a “Discovery Stage” at the front end of the product development 
process to generate breakthrough new ideas. 
These companies harness fundamental research by capturing the Voice of the Customer (VOC) 
during the “Discovery Stage”.  The authors suggest a more anthropological approach to research 
to cover unmet needs and uncover new product opportunities.  Sometimes called "camping out", 
"fly on the wall" or "day-in-the-life-of" research, ethnographic research involves spending time 
with customers - observing them use and abuse the products.  As one example, in the late 
1980‟s a manager at Hewlett Packard wanted to know why some projects succeeded in gaining 
market share profitability and others did not.  After interviewing nineteen product development 
teams, she concluded that a single factor dominated all others in determining the success or 
                                               
1 Innovation Diffusion Process:  The speed with which a product gains market acceptance and is adopted 
by five different customer types (innovators, early adopters, early majority, late majority and laggards) 
which is can be characterised by a normal curve. (Rogers 1983 in Chaston 2000) 
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failure of a project.  In seven out of ten failure cases, the development team did not carefully 
gather users‟ needs.  This kind of lapse led to the wrong designs and lacklustre market 
acceptance.  (Dimancescu and Dwenger 1996; Cooper et al. 2002)  
Table 2-1 displays the key phases of the NPD life cycle and lists the Stages and Gates for each 
stage of the Stage-Gate™ model, a creation of Cooper et al. (2002), often referred to by Bray 
(1995).  In Stage 3 of the Stage-Gate™ process, pre-production prototypes are field trialled in 
the Alpha stage, and the customer feedback provides detail for the final design of the product.   
Table 2-1:Bray's Stage and Gate Definitions (Bray 1995) 
Pre-stage 1 Sanity check…is this idea worth any consideration as a potential new product? 
Stage 1 The original idea…Outline business plan 
Gate 1 The product looks feasible…marketable…producible…is potentially 
profitable…etc. 
Stage 2 Padding out the detail…write more detailed business plan. Produce prototype. 
What is the market? What is the competition? How is it better? Can it be 
produced? 
What investment is needed? New plant? What do customers think? Any 
showstoppers? 
Gate 2 The product is a potential long-term revenue producer and is worthy of further 
investigation 
Stage 3 Detailed design of product and analysis of the product for markets, 
patents, competitors, production, samples to customers.  Customer 
alpha test phase.  SWOT analysis. 
Gate 3 The product will produce volume and profitable business. Business 
plan is OK.  Customer’s alpha test favourable. 
Stage 4 Detailed analysis of alpha test.  Is the product right? How can it be improved?  
Can it be made more efficiently/less expensively?  Does it meet customer 
needs?  Can it be made in budget?  How has competition changed?  Any law 
changes? Product can be produced at costs similar to business plan.  Customer 
research reaction favourable.  
Gate 4 Product is ready with high degree of success rating.  Beta test samples in field.   
Business plan still needs minor changes only.  Looking good. 
Stage 5 Beta test samples working well.  Customer comment good, any adverse 
commend is being addressed, and improvements are researched and have 
been productionised.  Training underway.  Sales channels prepared.  No 
serious competitive threat. 
Gate 5 The product is ready for sale and may have variant forms.  Sales and 
distribution are ready and advertising and marketing communications are on-
line.  The product is as good as or better than predicted in the business plan, 
and the make costs are as good as or better than budget.  There are no 
obvious new competitive threats. 
Launch  
Post-
Launch 
In light of experience, change products due to user variance.  Work to further 
reduce production costs. 
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The market and competitors are also analysed.  Stage 3, the „Alpha (∂) testing2‟ stage of the 
Stage-Gate™ mode corresponds with the NPD Design and Development phase (Wheelwright 
and Clark, in Allen 1999), illustrated in Figure 2-1.  For a comprehensive view of the Allen 
(1999) NPD process, see Table D-1, Appendix D. 
 
 
 
Figure 2-1:  NPD Phases and Bray’s Stages (Wheelwright and Clark in Allen 1999; Cooper 
et al. 2002; Bray 1995) 
 
The Voice of the Customer  / Customer Perceived Value 
Complementing the Stage-Gate™ process, in “Understand Customer Perceived Value”, Miller 
and Swaddling (in Belliveau et al. 2002) determine the need to identify attributes of Customer 
Perceived Value
3
 (CPV).  An attribute is defined as a benefit or cost of a specific product or 
service offering as perceived by the customer.  The attributes may be determined through 
market research such as customer interviews in the Fuzzy Front End (FFE) of the new product 
development.  The FFE is the experimental stage, often chaotic with funding variable and 
revenue expectations uncertain.  During this stage, getting timely and accurate information 
about a concept‟s critical attributes is the keystone to new product success.  The use of in-depth, 
qualitative interviews with prospective users provides the required information.  
Miller and Swaddling (in Belliveau et al. 2002) note that establishing customer value is 
complicated.  Companies engaged in identifying the costs and benefits of CPV have to design 
offerings based on what a prospective customer indicates would shift the balance in the 
                                               
2 The Alpha (∂) Test tests both the product and the company, corrects design flaws, marketing 
misassumptions and indicates likelihood of customer success. 
3 Result of the customer‟s evaluation of all the benefits and all the costs of an offering as compared to that 
customer‟s perceived alternatives. 
Concept Development and 
Investigation 
Product Planning 
Design and Development (1) 
Build & Test Prototype 
Design and Development (2) 
Retest Refined Prototypes 
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Stage 2 
Stage 3 
Alpha test 
Stage 4 
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∂ 
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Launch 
Commercial Preparation 
Market Introduction / Launch 
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supplier‟s favour.  The authors suggest that companies interested in growing revenue, increasing 
market share, or improving profitability should focus on delivering increased CPV. 
Empirical research by Kordupleski and Gallagher (1997) shows that companies employing 
Customer Value Management (CVM) methods in initiating product quality and service 
improvements have achieved significant gains in market share.  (See Appendix D, Table D-4)  
Miller and Swaddling (in Belliveau et al. 2002) endorse the views of Gale (1994) and Cooper et 
al. (2002) in their examples of successful use of CPV and CVM in NPD research.  
McQuarrie (1993) suggests that customer visits are an excellent means to identifying the VOC 
and to creating an understanding of the criteria for design of a product or service. Some 
objectives that can be achieved through customer interviews include the following:  
 Identify unmet customer needs. 
 Identify new market opportunities. 
 Explore likes and dislikes concerning the current product offering. 
 Explore how customers perceive the intangible aspects of the product (i.e. its delivery and 
support) 
 Describe the role played by the product within the customer's operation or business strategy. 
 Describe the customer's decision model and process for choosing among vendors. 
 Generate possible explanations for observed market trends. 
 Generate alternative ways of segmenting the market. (McQuarrie 1993, p.37) 
Ettlie (2000) endorses listening to the VOC and prescribes a structured approach to achieving 
this, the Customer Acceptance Evaluation (CAE) process.  This method is used extensively by 
3M, where key indicators are obtained through “friendly” customer feedback using interactive 
data collection procedures. (Belliveau et al. 2002; Cagan and Vogel 2002) 
Market Strategies for Buyer Behaviours 
Chaston (2000) notes that the speed with which a new product gains market acceptance and is 
adopted by the five different customer types on the innovation diffusion process is influenced 
by a range of factors.  These factors are:  relative product advantage, compatibility, product 
complexity, product divisibility (that is the degree to which the benefit claims can be easily 
described to potential users and communicability).  Chaston contends that manufacturers of 
complex products usually face a much harder task in gaining acceptance of their product.  In 
many cases the major differences in buyer behaviour between the customer groups on the 
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innovation diffusion process will demand completely different marketing strategies.  (Chaston 
2000) 
Research on innovators and lead users in the FFE or “Discovery Stage” can be useful to 
marketing efforts later in the NPD life cycle.  Bygrave (1997) suggests that identifying the 
characteristics of innovators and early majority users during the development of an innovation is 
an important step in creating new markets.  Bygrave (1997) also recommends that marketing 
should be initially directed to the innovators and early adopters.  This is both to develop an early 
cash flow and to encourage a faster rate of diffusion into the majority of the market.  He 
contends that research has found little consistency of innovator and early adopter demographic 
or psychographic characteristics across different types of products.  Bygrave (1997) encourages 
marketers to seek to find common characteristics for early purchasers in their particular product 
category and, if possible, target their profile.  
Structured Approaches to New Product Development 
The literature is replete with advancements on Stage-Gate theory.  Cooper et al. (2002) identify 
a StageGate-TD (Technology Development) process for technology developments.  They 
produce a model in which much more experimentation is allowed than in the traditional new 
product development process, and in which a strategic as well as a financial approach directs the 
decisions.  The model allows the introduction of the technology idea through the execution of 
feasibility experimentation followed by a structured planning process.  Based on examples taken 
from several leading firms, the authors identify the need to follow strategic planning activities 
which ensure a new technology product is evaluated for its ability to achieve strategic leverage 
for the firm.  The StageGate-TD activities allow time for planning and executing feasibility 
experiments.  Deliverables (outcomes) include a better understanding of the „IP situation‟, 
demonstration of the technical feasibility and preliminary results of commercial applications 
assessments.   
Ettlie proposes that NPD methods and processes require inputs from several parts of an 
organisation, “with special attention to achieving parity in technical and marketing contributions 
in the discussions of NPD” (Ettlie 2000, p. 224).  This idea supports the use the parallel product 
development and market research processes.  Other research analysts specialising in NPD 
research agree. 
In their book “Competing Against Time”, authors Stalk and Hout (1990) argue that the new 
pattern for corporate success is the ability to provide the most value for the lowest price in the 
least amount of time.  They provide several examples of successful large companies that test 
customer response.  Because they can move more quickly, these “fast innovators” succeed.  The 
necessity to stay ahead of the competitors is forcing companies to introduce fresher product 
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offerings that have a higher degree of technological sophistication.  Fast innovators spot sales 
early and take action quickly.  Fast innovators can experiment with their customers while fine-
tuning the innovation, learning rapidly from their customers to alter the behaviour of the 
innovation in the marketplace. (Stalk and Hout 1990)  
Market Intelligence Feedback Mechanisms 
Integration of research findings through appropriate feedback mechanisms is another critical 
factor in NPD success.  Through research into the marketing practices of Dutch manufacturing 
firms, Biemans and Harmsen (1995) identify barriers that prevent managers from capitalizing 
on existing normative results in market-oriented product development
4
.  Regular monitoring of 
market intelligence, particularly factors such as government regulations and competition, which 
influence the needs and preferences of the customers, is critical to the NPD process.   
Cagan and Vogel (2002), and Gale (1994) suggest that the selection of market research methods 
appropriate to the level of depth required for the type of innovation will produce greater success 
in the market-place.  They suggest that depth of market research is necessary in the 
identification of product attributes and the level of perceived value as rated by the customer and 
the competitors‟ customers.  (Gale 1994; Cagan and Vogel 2002) 
Winning and Keeping Niche Markets through Continuous Learning/ Innovation 
Within the New Zealand manufacturing environment short production runs tend to be the norm.  
In the study of “Learning in the Manufacturing Sector”, Simpson, McGregor, Tweed, Seidel, 
Kolb and Henley-King (2000), take the concept of feedback a step further in their article.  Their 
research conducted in New Zealand SMEs (employing less than 100 people), identifies learning 
as the “X factor” which sets innovative New Zealand firms apart from others in establishing 
niche markets.  With the ability (and feedback mechanisms) to learn, they increase their 
capacity for innovation.  (Simpson, McGregor et al. 2000) 
Evidence accumulates from many industries that companies that focus and organise around 
customers' needs are more successful than companies that cling to the internal, product focus.  
Phillips (2001) suggests that structures must be in place within the organisation as it grows, to 
ensure that decisions have strategic intent and are backed by adequate cost and production 
analysis.  Before embarking in expensive product development initiatives, the intuitive decision 
maker (in this case, the entrepreneur innovator) and management team must have the necessary 
and critical information.  (Phillips 2001) 
                                               
4 The collection, dissemination and responsiveness to relevant market information. 
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Chapter Two Summary 
In summary, the New Product Development literature indicates a need for concurrent market 
and product development processes integrating customer feedback to achieve competitive 
advantage and increased market share.   
The foregoing literature suggests several practices as being appropriate for customer oriented 
NPD in entrepreneurial enterprises.  Encapsulated briefly below are those that are pertinent to 
this research: 
1. Selecting industry innovators and lead users in the Alpha stage of NPD to obtain new 
product ideas and innovative product improvements;  (von Hippel 1982; von Hippel 
1989; Chaston 2000) 
2. Obtaining the Voice of the Customer (VOC) and Customer Perceived Value (CPV) 
through customer-product interaction in the early stages of the research; Customer-
product interaction, „Camping out‟ with the customer, „walking in their shoes‟ and 
observing them interact with the product; (ethnographic methods of research rather than 
surveys); (von Hippel 1989; McQuarrie 1993; Bray 1995; Cooper and Kleinschmidt 
2000; Ettlie 2000; Page and Meyer 2000; Thomas 2000) 
3. Selection of market research methods appropriate to the level of depth required for the 
type of innovation; identification of product attributes (defined as a benefit or cost of a 
specific product or service offering as perceived by the customer) and the level of 
perceived value as rated by the customer and the competitors‟ customers; (Gale 1994; 
Cagan and Vogel 2002) 
4. Building “Discovery” decision points at Stage-Gates™ and StageGate-TD processes at 
the FFE of NPD when designing an entrepreneurial market research strategy, 
particularly where technical feasibility needs to be proven.  (Cooper et al. 2002) 
After considering the literature, this researcher has selected these four key methods since they 
are directly relevant to the introduction by an entrepreneurial start-up of scientific products to 
new markets.  In order to understand the criteria for potential uptake of the new Coliquik™ and 
two other B2P products by the potential customer, an in-depth qualitative study will be required.  
By undertaking ethnographic research using the concept of “camping out” or “walking in the 
shoes” of the customer while he or she uses the new product, adequate feedback should be 
acquired to achieve the aim of the research.  The identification of criteria for adoption for 
uptake of complex, technical, scientific products will require adequate product interaction by the 
potential customer.  The Hewlett Packard research project (Cooper et al. 2002) in which projects 
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failed because users‟ needs were not carefully gathered indicates the importance of appropriate 
and rigorous evaluation of customer-product interaction in the early stages of NPD to achieve 
market success. 
The literature has provided examples of structured methods which can be employed for 
capturing data to determine the customer (or lead user) criteria for adoption of new products.  
Empirical evidence indicates proven market success when customer feedback is adequate.  The 
literature provides evidence to support the proposition that customer-product interaction and 
feedback with structured analysis in the early Design and Development phase (Allen 1999) of 
NPD is a key factor to product success in new markets.  Furthermore, the researcher intends to 
use the suggested tools (such as field trials to determine VOC feedback) to gather and analyse 
data which will lead to determining the criteria for adoption.  The challenge now is to identify 
the appropriate methods by which these tools will be employed, such as qualitative case 
research methods. 
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Chapter Three:  Research Design and Methods 
This case research study seeks to determine the adoption criteria of B2P water and food safety 
testing products in the mollusc sector of the New Zealand aquaculture industry (mollusc sector).  
As discussed above, the NPD literature identified the concept of listening for the Voice of the 
Customer (VOC) as a means to successful product development for new market opportunities.  
NPD Alpha stage research requires product prototype field trials and customer-product 
interaction to determine the potential customer requirements.   
Accordingly, the researcher employed case method for its depth of inquiry when using a small 
sample.  The research needed to capture the customer voice through field observations, in-depth 
interviews, questionnaires and product field trials.  This chapter details research design and 
methods employed in this case study.  They were selected to enable a structured approach to 
applied research in the context of an entrepreneurial start-up.   
Research Questions 
The research questions were formulated by the researcher as a response to the client-
entrepreneur for greater market understanding and data for developing products for new 
markets.  The key questions for the research are: 
 Question One:  What information can the start-up company provide to the potential customer 
to improve the likelihood that they will purchase and use the new product? 
The question identifies the need for appropriate information to determine the potential uptake of 
the B2P products by the mollusc sector.  This question also allows for a small sample of potential 
customers to participate in the research.  The researcher has selected the case research method to 
take advantage of the window of opportunity in which the product is able to be changed easily and 
with limited costs, following field trial feedback.  Results will provide the entrepreneur with 
appropriate information to change the product to “improve the likelihood” that potential customers 
will purchase it.  Since the entrepreneur is able to change the product in this early prototype stage, 
detail will be gathered to determine the potential customers‟ perception of design, packaging and 
benefits.  Other factors that could be critical to the final product design should be discovered 
through the exploratory research method employed for this purpose.  
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The next question attempts to determine the nature of data which will give the entrepreneur an 
understanding the information needed by other businesses within the same industry to assist 
product uptake. 
 Question Two:  What data will provide adequate evidence and support for the adoption of the 
product by other businesses from the same industry?   
Question Two widens the scope of the research to include other businesses from the same 
industry.  It is linked to Question One in that the information gathered through customer 
interaction in field trials may lead to a greater understanding of the industry sector, and 
potentially, a greater understanding of what the aquaculture industry needs to know in order to 
increase the possibility of product adoption.   
In responding to these questions, it is hoped to improve knowledge of the New Product 
Development (NPD) process.  This can have implications for a product with global potential that 
has been developed by a New Zealand start-up company.  This study may, therefore, provide 
support of the NPD theory that customer-product interaction in the early prototype stage of 
product design ensures greater market success.   
Research Strategy Selection 
To answer the research questions, qualitative and quantitative data were gathered through field 
research and observations, interviews and questionnaires.  Proprietary quantitative data, albeit 
from only four participants, were needed for the analysis of financial aspects of product adoption.  
But the case study methodology was chosen as the principal research strategy because this 
allowed involvement of the researcher at the field level and a variety of research methods were 
utilised within that approach.  (Merriam 1988; Stake 1995; Tuckman 1999)  The research 
approach has been strongly informed by Slappendel‟s case research in product design and 
development.  She asserts, “If the research questions are largely directed at understanding 
processes in context, the most appropriate research strategy is the case research method.”  
(Slappendel 1992, p. 62) 
Yin (2003) explains appropriate uses of case research.  Case research can describe the real-life 
context in which an intervention has occurred.  It can then also be used to explain causal links in 
real-life interventions that are too complex for either survey or experimental strategies.  (Yin 
2003)  Petra de Weerd-Nederhof (2001) compares the approaches to case research of Eisenhardt 
(1989 in de Weerd-Nederhof), Yin (1991), and Miles and Huberman (1994).  He notes that 
Eisenhardt asserts that overlapping the data gathering and analysis phases in the case method 
allows for the use of emerging themes to influence the direction of the data gathering.  (de Weerd-
Nederhof  2001, p. 517) 
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While the researcher was committed to ensuring that the research design produce useful results, 
there were some reservations that this would eventuate.  However, the concept of overlapping data 
gathering and analysis phases presented by de Weerd-Nederhof (2001) and Yin (2003) provided a 
solution to the problem of the short time frame for the field trials and analysis.  As data were 
gathered from the field trials, the research changed direction to focus mainly on the clam and 
oyster farms since results indicated a greater need for the products in these organisations.   
Research Design 
The case study method has been selected as the evaluation research strategy, as it: 
1. allows for different data collection techniques and/or units of analysis to be used within 
the same research; 
2. allows the study of an empirical topic by following a set of pre-specified procedures; 
3. allows the explanation of causal links in real-life interventions that are too complex for 
the survey or experimental strategies; 
4. may be used to explore those situations in which the intervention being evaluated has no 
clear, single set of outcomes.  (Yin 2003) 
This research involved an embedded single case design (as opposed to a multiple case), which 
involves a single program (proof of criteria for adoption of new water testing products), and 
includes outcomes from individual projects (sub-units) embedded within the program.  The 
technical terms highlighted in italics are as specified in Yin (2003) and used in Slappendel 
(1992).  
The unit of analysis is the mollusc sector of the New Zealand aquaculture industry (mollusc 
sector).  The research investigates four sub- units (mollusc sector aquafarms) as part of the 
analysis.  (See Figure 3-1) 
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Figure 3-1:  Unit of Analysis: Mollusc Sector of the New Zealand 
   Aquaculture Industry 
 
This case study report, therefore: 
1. represents a test of existing theory (customer feedback being essential to ensure 
successful new product development in the context of an entrepreneurial start-up), 
2. is a rare and unique event (trialling, as it does, new water testing products in an 
aquafarm setting) and 
3. serves a revelatory purpose (in which the investigator has the opportunity to observe 
and analyse a phenomenon previously inaccessible).  (Yin 2003, p.13-14) 
Yin notes that “single-case designs require careful investigation to minimise chances of 
misrepresentation and to maximise access needed to collect case study evidence”. (Yin 2003, p. 
42)  Yin further notes that although sub-units of analyses in an embedded design can add 
significant opportunities for extensive analysis and enhancing insights into the single case, there is 
a risk that the larger holistic aspects of the design can be ignored and the emphasis of the case 
will, therefore, change.  (Yin 2003, p. 45)  In this study, this risk consideration was taken into 
account by careful reference to the original statement of the primary problem (the criteria for 
adoption of the new products) and unit of analysis (the mollusc sector) and these factors were 
considered in the research design.  The choice of the embedded case study design assisted in 
keeping the case research on track.  Yin (2003) suggests that an embedded design can serve as an 
important device for focusing a case study inquiry.  He says, “One way to increase sensitivity to 
such slippage is to have a set of sub-units.”  (Yin 2003, p. 45)  The use of sub-units forced the 
researcher to continuously refer back to the research questions when formulating the interviews, 
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questionnaires and when analysing and reporting the data, keeping the focus on the unit of 
analysis. 
The case research strategy addressed internal and external validity concerns by using multiple 
sources of evidence, encouraging convergent lines of inquiry, establishing a chain of evidence
5
 
and by having the draft case study report reviewed by key participants.  The researcher verified 
the data supplied by the oyster farmers through participation in site visits to observe the product in 
use, by interviewing key informants regarding specific aspects of the data to ensure the data were 
correct.  Triangulation
6
 of data has been applied through the capture of verifiable information over 
time.  
As an example, one of the aquafarms indicated they were using specific temperatures when 
storing the testing products.  To confirm this, the researcher contacted the laboratory to confirm 
the temperature at which the tests were stored by this client.  Thus the researcher requested further 
confirmation of data wherever possible.  Where no third party was available or involved, the 
researcher used email and interviews with industry experts and recorded participant statements 
where possible to verify claims made by the aquafarmers.   
The researcher verified data gathered by verbal, written and observations made in a case log.  
Over time, the case log grew to include all email communication and meeting notes with the 
client-entrepreneur (Sharpin) and the primary participants.  Questionnaire data were verified by 
discussion and taped interviews.  A Decision Support System (DSS) allowed aquafarmer feedback 
to confirm the savings from reduction of lost harvests (only the oyster aquafarmers were asked to 
verify this).  Where regulatory information was obtained from industry representatives, 
documentation was also acquired, as appropriate, to verify such information.  There were several 
discussions and email communications with Citilab Dunedin, an authorised testing laboratory, to 
determine coliform testing requirements for the aquaculture industry for total coliforms, E. coli 
and faecal coliforms.   
The four aquafarmers‟ were asked to provide (quantitative) company information, some of which 
it was not possible to verify (e.g. cost of production data) as these data were confidential.  
However, simple calculations based on data from other industry sector organisations provided 
adequate data to be able to confirm that figures provided were close to what would be expected for 
the farm size.  Documentation, interview tapes, site visit images and videos, emails, and the 
researcher‟s case log kept are available for review at any time as these documents and media have 
been archived (as part of the total case report) to establish external validity
7
.  The research model 
                                               
5 Increases reliability of data by allowing the reader of the case study to follow the derivation of any evidence. 
6 Use of two or more methods of data collection in research and assists in creating external validity in a case report. 
7 Assumption of generalisability: the extent to which the results of research are relevant to individuals and settings 
beyond the study connections. 
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required a structured approach for NPD, which would allow for potential use by the entrepreneur 
in future product development projects.   The approach taken was influenced by the NPD process 
models, presented in the literature of Allen (1999), Bray (1995) and Wheelwright and Clark (1992 
in Allen 1999).   Figure 3-2 displays a process model used by the researcher in conducting the 
product field trials.  The diagram provides a sequential „roadmap‟ of the key research process 
steps. 
 
Figure 3-2: Alpha Stage Market Research NPD Process   
 
Negotiating Access    
Finding companies for participation in field research (i.e. „negotiating access‟) took several 
months.  A survey of potential aquaculture sites was undertaken to determine the most appropriate 
participants.  Convenience sampling was used initially to access accessible members of the 
aquaculture industry.  Snowball sampling was used in identifying key informants (industry 
experts), and potential primary and secondary participants for the field research.  The objective 
was to ensure that each primary participant owned or operated a successful commercial 
aquaculture organisation in New Zealand and had demonstrated an interest in trialling the B2P 
products.  The researcher made contact with the managing director and the research and/or 
technical production directors of the aquafarming companies.  She further informed the companies 
that financial information and other confidential data would not be available to the public
8
.  The 
businesses, however, will have access to their individual case narratives for their own use. 
A timeline of the overall project is presented in Appendix D, Table D-5:  Simple Timeline of B2P 
Research Project.  A list of key components of the research, including structured approaches for 
gaining access recommended by Gall et al. (1996) and Yin (1991) are presented in Appendix D, 
Table D-6:  The B2P Case Research Work Structure Outline. 
                                               
8 The documents normally placed in the Unitec Library and at the Graduate School will be embargoed for 
two years and will be stored by the Researcher 
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The field trials undertaken with B2P products were as much as possible conducted to ensure that 
the products meet the Bray rules for Alpha testing, in which the product must: 
Be as close as possible to the end result Be supported by telephone or field 
technical support if available 
  
Be fully operational allowing full use by 
the customer 
Be able to be modified or redesigned based 
on feedback 
 
Include all the features of the (proposed) 
Beta test 
 
Be installed and training provided 
Be exposed to critical comment in light of 
competitors‟ products, applications 
Be subject to market testing in different 
markets, and seen as a different product 
 
Subject to regular customer feedback by 
phone or personal contact 
If relevant, should be shown to customer 
focus groups for their reaction 
            (Bray 1995, p. 116) 
One source of concern was determining an appropriate approach to the subject of price.  
McQuarrie warns that “interviews are the world‟s worst technique for doing pricing research!”  
He suggests that you should name a specific price (only one) and see how the customer responds.  
McQuarrie suggests that a question to avoid in an interview is: “How much would you be willing 
to pay for a product like this?” (McQuarrie 1993, p. 108) 
Ulrich and Eppinger (2000) consider price to be “a very powerful level on customer response, and 
therefore the price can dramatically influence the results of a concept test”. They recommend that 
in testing a concept, price be omitted from the concept description unless the price of the product 
is expected to be unusually high or low.  Instead of including the price in the product description, 
Ulrich and Eppinger suggest that “the respondent be asked explicitly what his or her expectation 
of price would be”.  (Ulrich and Eppinger 2000, p. 170-171) 
The recommendations of McQuarrie (1993) and Ulrich and Eppinger (2000) were considered by 
the researcher when designing the questionnaires and conducting final interviews.  As the 
appropriate price had not yet been determined for Coliquik™, Sharpin (Interview, February 27, 
2004) had requested information on the price options for this product.  The factor of price was 
evaluated during field trials to determine acceptable price levels for Coliquik™.  Questions on 
price (for B2P products) were deliberately left out of questionnaires and product information and 
addressed only through interviews.   
During the final interview and in validating the data, each primary participant offered a suggested 
price that he would pay for Coliquik™ as in its present form.  Chapter Five discusses these and 
other findings.  
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Data Collection Methods 
The researcher developed open-ended interview questions along the lines of costs, benefits, 
quality assurance, previous experience of products, aquaculture industry market developments, 
and process requirements
9
. 
The design of the questionnaires was informed by Cagan and Vogel‟s (2002) Customer Perceived 
Value (CPV) attributes referring to factors such as “usability” and “utility”.  The questionnaires 
were also influenced by De Marez and Verleye Ginos‟ „Product Specific Adoption Potential‟ 
(PSAP) scale, applying factors such as “comparability” and “complexity”.   De Marez and 
Verleye Gino support the concept that preliminary (potential) user [customer] insight is assuming 
increased importance in determining trends in product uptake.  (De Marez and Verleye Gino 
2003) 
Questionnaires were pilot tested by Sharpin and primary participants and distributed to the four 
aquafarmers who were asked to complete these before being interviewed.  (See Appendix B: 
Questionnaires One and Two.)  Two formal interviews and several discussions to confirm 
evidence were conducted with each primary participant.  The second interviews included a review 
of the questionnaires and these interview data were taped and transcribed.  
Interviews may be subject to bias or poor recall.  It was important, therefore, to cross-reference 
information received during the interview with documents and other data which may support the 
interview material.  Whenever documentary evidence was referred to by informants (primary and 
secondary participants) during interviews, the researcher requested access to this information.  
Evidence sources included newsletters, websites, meeting minutes, press clippings, business 
reports, company and product brochures, product briefs; laboratory quality control records, 
financial data and product reject information. 
Primary Participants 
Primary participants were aquafarmers who participated in field trials.  The researcher identified 
and gained access to primary participants by references from several key industry informants 
(secondary participants) who were aquaculture industry experts: Philip Mladenov (key 
informant), Seven Seas Consulting Limited; Dorothy Jean McCoubrey, Ministry of Agriculture 
and Forestry; and David Cooper, Mahurangi Technical Institute.  
                                               
9  Examples of the open ended questions included:  What changes you would make to the product?  What 
do you see as being potential benefits of the product?  What barriers are there to using a product like 
this in your environment?  Have you had approaches to test other products? 
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The four companies and the company representatives who took part as primary participants in 
field trials of the B2P products are listed in Appendix D, Table D-7: Primary Participants.  The 
table also provides meeting dates and type information. 
Each representative was the manager or owner responsible for production and quality control of 
the aquafarm.  Representatives of each of the companies actively trialled the products, completed 
questionnaires and participated in site visits and interviews.   
Of the four field test sites, the researcher visited Southern Clams Limited and BioMarine Limited.  
Phone interviews and discussions with Gordon King of Aquaculture Australasia Limited and John 
Wood of Sanford Kaeo, about site and farm production processes provided adequate information 
to ensure that the site would be appropriate for field trials to evaluate B2P products.  Several 
considerations narrowed the selection.  The main criteria were size and production of the farm, a 
strong interest from the owner or quality control manager in the potential benefits of the B2P 
products and a well established testing regime.  
The four primary subjects participated sequentially as follows: 
 First, an informal phone discussion to establish the nature of the project, confirm the 
interest of the potential participant and to obtain their agreement.  The potential 
participant agreed to undertake scheduled testing on the aquafarm site using B2P 
Coliquik™ and where applicable the other two B2P products, B2P Water-CheckTM B2P 
RCT-S™, to determine levels of coliform bacteria in aquafarm water and shellfish.  
When the potential participant agreed to consider participation, the B2P Research 
Project Information Sheet, Consent Form and Confidentiality Agreement were attached 
to a thank you email and sent to them.  The email also requested their signatures by post 
or facsimile after they have read and accepted the terms of reference of the attached 
documents. 
 An introductory open-ended interview was then conducted following the primary 
participant‟s formal consent to participate.  This was conducted on the phone with 
Aquaculture Australasia and Sanford Kaeo and person-to-person at the company 
premises of Southern Clams Limited and BioMarine Limited.  
 Where possible, on-site meetings were arranged with the client entrepreneur, Dr. 
Sharpin, present.  Because most discussions involved information about the science of 
the tests, it was important that Sharpin be present or available (by conference call) to 
answer technical questions.  During interviews the type and nature of the operation and 
the nature of the company‟s existing production processes were established, from which 
a testing schedule was decided and agreed.   
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 An open-ended phone interview ensued following the commencement of field trials.  
This was to verify that things were progressing as planned, to answer any questions 
about the use of the product and to establish whether any additional technology or 
information was required.   
 The third and final semi-structured interview was conducted by phone using 
Questionnaires One and Two (Appendix B) as a reference.  An interview guide 
approach was taken, allowing for some open-ended responses to determine the 
usability, usefulness and potential acceptability of the product (Patton 1990, p. 288).  
The researcher sought to limit interviews to one hour per sub-unit.  In all cases a second 
semi-structured interview was required, either due to technical difficulties from the first 
interview (tape recorder not functioning properly) or additional information was 
forthcoming from the trials.  
Secondary Participants 
Dr. Philip Mladenov was a key informant, particularly during early stages of the B2P Research 
Project, where gaining access to potential aquafarm participants was of critical importance.  
Mladenov provided most of the names and contact details of candidates considered for 
participation.   
Previous experience with Telecom New Zealand quality management products enabled the 
researcher to gain access to key experts in Customer Value Management: Deborah Hill, owner of 
Unconventional Wisdom and Roger Gallagher, co-author of Business Management with Customer 
Value Added (CVA) (Kordupleski and Gallagher 1997).  An interview was conducted with Hill to 
review and confirm the interview and analysis methods used for interviews conducted during the 
analysis phase of the research project. (Hill, Interview 12 July, 2004) 
Other secondary participants included New Zealand aquafarms, testing and government agencies 
such as the Ministry of Agriculture and Forestry, industry representatives and quality assurance 
agencies, laboratory technicians, production and research engineers, production managers, export 
companies and sector managers at Trade and Enterprise New Zealand.  Several potential field 
research sites
10
 were considered before identifying the final field test sites.  In this study, 
interviews with secondary participants comprised short interviews of an open-ended nature.  This 
research identified that the primary concern for most aquafarms is the need to reduce the risk of 
loss of health of fish or shellfish by improving the conditions of the growing waters.   
                                               
10 These included as well:  Cawthron Institute, Cloudy Bay Marine Ltd., Kennedy Bay Paua Farm, The 
Prawn Farm and Mahurangi Technical Institute. 
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Construct Validity 
In order to connect specific evidence to pertinent issues, a researcher‟s journal (the case log) was 
kept throughout the project to assist especially in maintaining a chain of evidence.  The chain of 
evidence principle allows for an external observer to follow the derivation of any evidence from 
initial research questions to ultimate case study conclusions.  (Yin 2003, pp. 105-106) 
A reference list of documents has been kept to facilitate storage and retrieval and so that later 
investigators can share in the database.  Other information sources included New Zealand business 
magazines, industry magazines and publications in the aquafarm sub-sector, web sites, white 
papers, newspapers and other supporting data. 
Quantitative data (such as the average length of time required to receive lab test results) were 
requested of primary participants at various stages of the data gathering phase.  As field trials 
progressed, each aquafarmer became more familiar with the application of the B2P product to his 
business and was able to clarify where in the process the product could be used.  As data began to 
accumulate, a story (case) developed for each individual sub-unit.   
By gradually building rapport, trust and confidence, the researcher was able to capture, through 
the questionnaires and final interviews, the current cost of the harvesting and production processes 
and the value of the product at different stages of processing.  The value of the product at different 
stages of processing is illustrated in Chapter 5, Figure 5-3: Increasing Cost of a „Positive‟ Test 
Result.  While gathering these data, the researcher developed questions needed to assess criteria 
for product adoption by potential customers.  Would the B2P products change the speed of the 
production process, affect the shellfish product storage time before shipping, or affect the shellfish 
product shelf-life before consumption?  In order to identify the cost benefit of the B2P water 
testing products, it was necessary to acquire commercially sensitive data.  When analysed, this 
information would determine whether the use of B2P products would improve processes or 
quality, reduce or increase costs and most importantly, whether the products would reduce the risk 
of bacterial contamination in seafood exports, thus improving the economics of the business.   
Reliability 
The researcher addressed reliability by designing formal procedures in the steps of the study.  By 
creating a recipe for replication which will allow the same case to be repeated, the researcher has 
allowed for a later investigator to potentially arrive at the similar findings and conclusions.  The 
emphasis is on doing the same case over again; it is not on “replicating” the results of one case by 
doing another case study.  (Yin 2003, p. 34) 
When discussing research method Yin (2003) recommends the use of a case research protocol.  
The case protocol includes the research aims and objectives, research questions, research design 
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and documents associated with the research programme which can be accessed and reviewed.  
The research work programme and other documents associated with this case research report can 
be seen in Appendices B and D. 
Reliability of evidence was determined by cross referencing information gathered by several 
sources and contrasting views were documented and noted.  Secondary Participants such as Ron 
Fyfe of Cawthron Institute and industry representatives assisted in providing direct information 
on the economic well-being and history of the New Zealand aquaculture industry, regulations 
and other external factors influencing and impacting the industry.  Scientific information in the 
field of microbiology and material on the global aquaculture and biotech industries was made 
available through the web sites and publications of Cawthron Institute, Nelson and the Ministry 
of Fisheries (MFish).   
The researcher arranged a meeting in Nelson with Sharpin, Fyfe and local aquafarmers and 
business owners to discuss the nature of the B2P product field trails.  Sharpin and industry 
representatives at discussed the potential use of B2P products in mussel farming production.  
Discussions determined that the regulatory tests (conducted by Cawthron Institute) were the 
only tests these industry representatives wished to use.  Many of these informants recommended 
other industry specialists and experts and provided their contact details, who, in turn, were 
contacted for verification of data. 
Data Analysis and Presentation 
A Case Database was created to index and archive all paper and media components of the case 
research.  Documents were stored for easy retrieval using the Case Database Index (See Appendix 
D, Table D-9).  The field trial, questionnaire and interview data were thematically analysed to 
compile case narratives.  Thus raw data from interview transcripts and questionnaires were coded 
to assist in identifying adoption criteria.  To develop the cost benefit analysis, the economic 
benefits associated with the use of the B2P test products were discussed during interviews with 
primary participants.  The data were analysed in individual case narratives.  The final analysis 
compared results, developed attributes from emerging themes, organised data in matrices and 
summarised data under three predominating themes.  The three themes are introduced and 
discussed in Chapter Five. 
Participants‟ responses were collated and summarised in „Questionnaire One: Summary Results 
for B2P Coliquik™‟ (Appendix B).  To quantify the impact of the improved shellfish quality, the 
researcher further analysed data from “Cost of Production Summary” (Appendix B: Questionnaire 
Two, Cost of Production Summary).  Analysis results were combined with field observations of 
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the harvesting and production processes and additional data from interviews.  These were then 
reviewed against the aquafarm production cycle.   
The combined data enabled the development of a Decision Support System (DSS) (Chapter Five, 
Table 5-3: Risk Management Cost Benefit Analyser), which could be used to further identify and 
refine (with the aquafarmer) potential savings or cost recovery stemming from better management 
of contamination risk.  The DSS enabled the researcher to draw justified conclusions, test 
conclusions with the aquafarmers, assess their validity, and proceed to the next step of analysis.  
The procedure of reviewing DSS outputs jointly engaged the aquafarmer and the researcher.  
Sharpin also provided input into the DSS design, which was included before its final release to the 
aquafarmers. 
When the Cost of Production Questionnaire (see Appendix B, Questionnaire Two) was developed, 
the intent was to collect information about aquafarm production costs while ensuring that data 
confidentiality was sacrosanct.  Companies, however, offered limited financial information.  To 
acquire the data to complete the DSS and cost benefit analysis of the potential use of B2P tests in 
the aquafarms, therefore, the researcher relied on in-depth questioning, particularly on the testing 
needed to avoid inadvertent high bacterial count. 
To summarize the data, emerging attributes were grouped into clusters using a “case-by-attribute 
matrix” and categories were defined and grouped into whichever of the suggested improvements 
were appropriate (Miles and Huberman 1994).  Further analysis evaluated the B2P products in the 
context of the Customer Perceived Value (CPV) (Belliveau et al. 2002) concept.  Cagan and 
Vogel (2002) have identified attributes which assist in determining customer value perceptions of 
a product.  These attributes are called Value Opportunities (VOs).  The authors segment VOs by 
emotion, aesthetics, identity, ergonomics, impact, core technology, and quality.  Each VO 
contributes to the overall experience of the product and relates to the value characteristics of 
„useful‟, „usable‟ and „desirable‟.  To assist in identifying and defining CPV opportunities, a 
model developed by Cagan and Vogel (2002), VO Attribute (VOA) matrix, was referred to in the 
analysis.  Data from interviews, questionnaires and observations were analysed with reference to 
the CPV attributes concept.  Data were further analysed using the VOA matrix (Cagan and Vogel 
2002).   
The case study report contains a written case narrative for each company, each of which captures 
the story of commercial product trials, processes applied in field research and outcomes, e.g. 
costs/benefits of the use of the new products for each site.  These case narratives will later be 
combined and extracted into “white papers”, which may be published disseminated to businesses 
in the same and other industries.  
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Following analysis, four case narratives were written to introduce and analyse each of the four 
research sites.  The Case Record for each site integrates raw data from interview transcripts and 
field notes into a single document.  Material from transcripts and field notes were sequenced, 
cross-checked and validated against other evidential material (such as the case log) and then recast 
into a shorter form. 
During preliminary data gathering stages, factors or attributes that influence customer judgments 
of the B2P products‟ value needed to be captured.  A key factor for consideration was costs 
associated with critical decisions made in the production process.  For instance, where a decision 
is made to wait two days before harvesting fish or molluscs, there may be a cost involved, the loss 
(or delay) of opportunity or revenue to the business due to lack of production.  To establish the 
customer‟s perceived value of the B2P products within the aquaculture industry, the research 
needed to capture the core or critical aspects of the business, such as costs of production and 
process „bottlenecks‟ (wait-times), which could be influenced by the new products.   
Chapter Three Summary 
In sum, the case method was used to enable qualitative and quantitative data gathering and 
analysis methods.  The case study was informed by literature surrounding the NPD theory that 
customer-product interaction leads to greater success in the market.  Because the research was 
being conducted within the context of an entrepreneurial start-up requiring a variety of data 
sources, the researcher selected the case research strategy as this method allowed flexibility in 
application of data gathering and analysis techniques (combining qualitative and quantitative 
methods).  The case research strategy allowed for adaptations to the environmental influences 
on the study.  The researcher is aware of the risks of case research and has invested time and 
effort into applying rigour to the structure of the project to ensure internal and external validity, 
and reliability.  
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Chapter Four:  Regulatory Standards for World Food Safety 
 
Chapter Four looks at world regulatory standards in aquaculture farming and food exports and 
their relationship to New Zealand‟s regulatory standards.  This overview sets the context for 
the introduction of the four aquafarm case narratives which briefly describes their testing 
requirements. 
The New Zealand regulatory authorities set and enforce the standards which provide quality 
assurance of foods.  Figure 4-1: New Zealand Food and Safety Authority (NZFSA) 
Regulatory Model illustrates the regulatory relationships.  The diagram illustrates how New 
Zealand exported foods are audited by the importing countries (referred to in this report as 
export countries).  The „verifier‟, the New Zealand Health Board Officials, independently 
audits New Zealand water and shellfish quality.  New Zealand aquafarms are required to 
prepare farm management plans which are submitted for authority to farm in a specified area.   
 
 
 
Figure 4-1: New Zealand Food and Safety Authority (NZFSA) Regulatory Model 
Printed with permission of New Zealand Food and Safety Authority (NZFSA 2004b) 
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New Zealand regulations for the testing of shellfish for local consumption require that the 
industry members engage in continual monitoring of growing waters for bacterial 
contaminants.  International regulators are continually upgrading the globally accepted 
standards for bacterial testing of food products.  Industry associations conducting food and 
water monitoring are seeking improved mechanisms for bacterial testing.   
The quality of shellfish is partly determined by the level of bacteria found in the shellfish 
meat when government regulatory authorities test it.  The aspect of quality which is of interest 
in this study is the measurement of total coliform bacteria in the growing waters to which the 
shellfish are exposed, and the measurement of total coliform bacteria found in the shellfish 
meat before it is shipped.  (Further factors of shellfish quality, such as the hydration and 
flavour of the shellfish meat, may be directly attributable to the levels of coliform bacteria in 
the growing waters or meat leading up to shipping.  These quality factors are not the topic of 
this research.  However, considerations of shellfish hydration and flavour do indirectly 
motivate the aquafarmer to seek new tools and methods to increase their ability to measure 
the quality of growing water and shellfish meat.) 
In recent years, the New Zealand aquaculture industry has developed strong associations and 
working relationships with government to ensure a common framework is agreed and adhered 
to in production and environmental standards.  These standards affect the mollusc 
aquafarming industry and its need to ship safe shellfish product quickly to international 
consumers.  Bacterial testing standards require the aquafarmers to use standard laboratory 
tests which require a wait time of three to four days (or more) before test results are known.  
New Zealand aquafarming businesses are required to meet the quality standards of the 
NZFSA (2004b) and the New Zealand Ministry of Health (MoH) (2004). The strictness of 
standard is related to the growing area and the acceptable levels of coliforms designated to 
that area.  The standard determines the number of tests as well as the levels of acceptable 
faecal bacteria.  Currently, NZFSA requires faecal coliform tests but in 2005 will also require 
testing for E. coli.  (NZFSA 2004a)  
The B2P products test for total coliforms and not specifically for E. coli or faecal coliforms.  
Total coliform tests act as a warning indicator for potential high counts of E. coli or faecal 
coliforms.   
“Where coliform organisms persist in successive [water] samples, or where E. coli is 
found, this constitutes a definite indication that undesirable material is gaining access to 
the system.” (Lester and Birkett, 2003, p. 340) 
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Tests for E. coli are increasingly being used as an indicator of faecal coliforms. 
“The classical testing for coliform bacteria involves quantitative measures of total 
coliform bacteria and faecal coliform bacteria.  In a newly developed approach for 
coliform testing, defined substrates are used to detect total coliform bacteria and 
specifically the faecal indicator E. coli.”  (Atlas, 1995, p. 757) 
 
However, tests that are specific for E. coli will not necessarily indicate the presence of other 
potentially dangerous coliforms.  It is insufficient to test only for E. coli, testing for other 
organisms is necessary: 
"Detection of faecal coliforms is sometimes used as an alternative to detecting E. coli 
as an indicator of faecal contamination.  Although the predominant organism detected 
by the faecal coliform method is E coli, other coliforms, not always attributable to 
faecal contamination, are also detected.  Consequently, testing for faecal coliforms is 
not as specific as testing for E coli.  Nevertheless, faecal coliforms are still regarded as 
reliable indicators of faecal contamination, especially since the lower specificity [i.e. a 
test for any faecal coliforms] may in some situations provide a greater assurance of 
product compliance with recommended safety 
levels."  (Meat Industry Research Institute of New 
Zealand (MIRINZ) 2001)  
Belton of Southern Clams tests shellfish growing 
waters (using standard laboratory methods) to 
obtain total coliforms counts as an indicator to 
warn of the possibility of high counts of other 
potentially dangerous bacteria such as E. coli, 
faecal coliforms and Salmonella.  (Belton, 
Interview, 11 June, 2004) 
The formulation of industry standards for food 
export quality has been less strict in other 
aquaculture industries worldwide, such as Korea, 
one of New Zealand‟s fiercest competitors.  For 
example, the price of oysters in competing 
countries has been a challenge for exporting New 
Zealand oyster farmers to overcome.  New 
Zealand oysters have to compete on quality when competing with the cheaper oysters 
produced in bulk by countries like China and Japan.  New Zealand‟s entire oyster production 
Total 
coliforms 
Faecal 
coliforms 
 E. coli 
Figure 4-2: Coliform bacteria 
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is only one percent of the oysters produced in Hiroshima.  New Zealand oysters have won 
export orders by pushing New Zealand oysters as a top quality product.  (McCallum 2003) 
Japan, the United States and Europe lead the global industry in the identification and 
publication of Food Health Standards.  As these markets are of prime importance for New 
Zealand aquafarming exporters, knowledge and use of their standards is critical to the New 
Zealand aquafarmers‟ market success.  
Industry standards, particularly those that determine the necessary level of quality of water 
and seafood, influence the potential market value of the New Zealand aquafarm products.  
New Zealand aquafarms are competing successfully in a global marketplace and have gained 
a reputation in the world for high quality product.  To maintain that level of quality, New 
Zealand aquafarmers are seeking new tools to assist in managing food quality.   
World Standards in Aquaculture Farming and Food Production 
The increased demand for high quality, environmentally friendly food produce presents 
opportunities for one of the world‟s major growth industries – aquaculture – and the resultant 
economic opportunities will further stimulate the sustainable and high quality nature of 
farmed fish.  Growth in this sector from 1987 to 1996 was an impressive 50% in world 
production terms, with nine out of every 10 oysters, Atlantic salmon and cyprinids now being 
farmed.  (Marine Institute of Ireland 2004) 
Aquaculture is the fastest growing sector of the international food industry, with production 
expanding 15 per cent per annum.  Nearly one-third of the world's fish and shellfish are 
produced by aquaculture.  (New Zealand Aquaculture Council Incorporated 2001)  It is 
predicted that in the next 20 years, up to 50% of seafood production worldwide will be in 
aquaculture.  (New Zealand Seafood Industry Council (SeaFIC) 2004) 
Assessment of global trends in water and food quality and standards indicate an increasing 
need for testing products.  United Nations Food and Agriculture forecasts an ongoing shortfall 
in global fish supply.  Demand is set to reach 110-120 million tons by 2010 with supply 
lagging behind at 70-100 tons.  European demand is estimated at 9 million tons, with a 
domestic supply of just 5 million tons.  Analysis of the potential aquaculture water testing 
markets in Europe indicates a growing need for in „process testing‟ in both the farming and 
packaging production processes.  (Greece Now Project 2001) 
All OECD countries have government regulations to ensure regular testing of food and water 
quality to identify the presence of harmful bacteria in commercial supplies.  The standards 
ensure that any discrepancies are detected quickly and remedies implemented should an issue 
occur.  Aquaculture industries use civil water supplies and sources which are tested for 
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coliform bacteria, usually E coli, as an indicator of potential contamination from wastewater.  
The standard regulated tolerance for coliform bacteria in drinking water is: zero in 100 ml of 
water. 
There is a growing awareness of how the quality of water provided to production animals 
(including fish and crustaceans) impacts on the quality of meat produced.  As a result there is 
a growing market for water safety testing for aquafarm water supplies. 
The monitoring of recreational water supplies (beaches, lakes and swimming facilities) is 
increasing, largely due to the rising awareness of the economic cost of the temporary closure 
of tourist facilities.  Where tourism and aquafarms utilise the same coastal resource, testing 
for general quality of water on beaches and aquafarms is becoming essential as the regulations 
become increasingly tight to protect public resources, tourism and aquafarming.  In many of 
the EU countries, the aquaculture and tourism industries are working with governments to 
address this issue.  (McDonald 2002) 
Preliminary market research undertaken as part of the B2P Research Programme has 
identified international market opportunities to enter aquafarm markets in Europe and Asia.  
The Market Entry Plan for B2P's Coliquik™ into the Aquaculture Industry of Greece 
(Coleman 2004a) and The B2P International Marketing Plan (Coleman 2004b) provide 
additional data on the size of the mollusc sectors of several European countries (based on 
volume of molluscs exported.). 
Consumers are traditionally driven to use water tests as a result of regulatory rules.  The 
consumers of water testing products in the global aquaculture industry are driven by three 
main concerns:  
 health of the farmed fish (security of product)  
 complying with national regulatory requirements 
 effect of treated water on the environment (regulated and unregulated) 
Current research indicates three main consumers in the aquaculture industry.  These are 
aquafarms which are: 
1. farming fish which are naturally breeding in the natural environment.  
2. cultivators of fish in the natural environment 
3. cultivators of fish in man-made farming environments (these farms can be located 
anywhere). 
The International Aquafarming Industry (Molluscan Aquafarms) has similar problems to 
those of the New Zealand Aquafarming Industry:  environmental events, bacterial 
contamination of growing waters from sewage spills and faecal run-off from nearby farms 
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and long waits of for laboratory tests.  Accordingly, there is a need in aquafarms with similar 
conditions for additional tools to monitor environmental conditions and to predict laboratory 
tests.  Because of the maturity of the European aquaculture industry, the industry has realised 
the need for standards of practice, especially with the introduction of frozen, fresh and live 
competing products in existing markets.  For instance, New Zealand clams are exported live 
to France and compete with clams sold by aquafarmers of Europe. 
Quality is one of the most difficult challenges that the aquaculture industry in the 
Mediterranean has to face.  The indirect and direct benefits of quality costs on the market 
value of products in the future are fundamental. Codes of Practice for the establishment of 
responsible aquaculture in the Mediterranean will benefit consumers, establish sustainable 
aquaculture and improve public perception of the industry in this extremely competitive and 
open market.  (Christofilogiannis 2004) 
As an example of the European need for quality standards, the Greek aquaculture industry is 
developing a relevant Code of Practice for the Greek mariculture
11
 industry.  This code refers 
to aspects of production important to quality, such as certificates of stock origin and transport 
delivery, water quality monitoring schedules, feed conversion ratios, and fish husbandry 
records.   
The planned Code of Practice will focus on packing station standards and the quality of the 
final product: HACCP system - handling / materials / facilities, traceability of the product, 
surface / ice / fish flesh microbiological monitoring and fish samples for antibiotic analysis 
using High-Performance Liquid Chromatography (HPLC).  Transport conditions to all export 
markets will be described and monitored including batch record, product traceability and 
vehicle hygiene certificates.  (Christofilogiannis 2004) 
Unlike other world aquaculture industries, New Zealand is a relatively young industry.  The 
B2P products may be of greater need to the world aquaculture industries due to population 
pressure, common use of growing waters and industry „maturity‟ issues.  For example, the 
Mediterranean aquaculture industry is gradually reaching a „maturity crisis‟ which refers not 
only to the drop of the price of the final product now considered a commodity, but also to the 
lack of establishment of a common framework of understanding and operation throughout the 
Mediterranean.   
New product developments are potentially high risk unless management keeps abreast of 
industry regulations, government influences (domestically and internationally) and competitor 
actions during the product development process. 
                                               
11 The European term for aquaculture. 
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New Zealand Aquaculture Industry Organisations 
The New Zealand Aquaculture Council is an independent industry group with 99% of all NZ 
freshwater and marine farmers as members.  Associate members include aquaculture 
processors, environmental groups, research institutes, aquaculture educators and regional 
councils, seafood processors, equipment manufacturers and marketers.  This group has, with 
incredible foresight and perseverance, created an industry that generated sales in excess of 
$280 million in 2000.  Environmental performance monitoring is seen as a key requirement to 
the future growth of the industry.  (New Zealand Aquaculture Council Incorporated 2001) 
New Zealand‟s aquaculture industry is part of the larger seafood industry.  The New Zealand 
seafood industry has grown from mainly fishing of traditional inshore finfish
12
, shellfish
13
 and 
rock lobster fisheries to include the more recent deep-water fisheries, and the rapidly growing 
aquaculture industry.  In the 1980s trial farms were introduced, including Pacific oysters, 
paua, crayfish, mullet, kelp, scallops, flounder, freshwater crayfish and sponges.  The 1990s 
growth accelerated sharply with the Greenshell mussels, salmon, oyster and paua leading 
other species.  (New Zealand Mussel Industry Council (NZMIC) Limited 2001)   
New Zealand is in control of the world‟s fourth largest fishing zone, with total commercial 
catch and aquaculture production of 650,000 tonnes a year.  In just twenty years New 
Zealand‟s seafood industry has almost tripled annual exports totalling $1.43 billion in the year 
ending December 2000 and exports earning $1.49 billion in the year ending December 2001.  
The seafood industry has a target of $2 billion in exports by 2010.  Domestic sales are 
estimated to be $130 million.  Central to this is the continued wise management of New 
Zealand unpolluted, plankton-rich waters.  Quality of these waters is paramount to the future 
health of the aquaculture industry. 
Aquaculture is one of the fastest growing areas of the New Zealand seafood industry, making 
up around 20% of the total fisheries value.  New Zealand freshwater fish farms, marine farms 
and spat
14
 catching areas occupy around 4000 hectares producing more than $200 million per 
annum in export earnings.  With managed expansion this industry could achieve export 
earnings exceeding $550 million by 2010 and earnings of $1 billion by 2020, from 17,000 
hectares of aquaculture farms throughout New Zealand.  (New Zealand Aquaculture Council 
Incorporated 2001) 
                                               
12 All species of the Classes Agnatha, Chondrichthyes, and Osteichthyes, whether living or dead. 
13 All species of the phylum Echinodermata and phylum Mollusca and all species of the Class  
Crustacea, whether living or dead. 
14 The earliest stage of growth of a shellfish leading up to juvenile state. 
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The mussel industry is the largest sector in the New Zealand aquaculture industry, having 
achieved a spectacular growth of 8 fold over 12 years, with total sales of over $200 million in 
the year 2000.  Oyster cultivation from 100 farms produced 3.3 million dozen pacific oysters, 
valued at around $20 million total revenue and $12.5 million made in exports.  Oyster farmers 
have the potential to triple these sales in the next ten years.  (McCallum 2003)   
Other sectors of the aquaculture industry are also expected to grow.  New paua farms are 
being established both on land and at sea.  Cultured paua meat, paua pearls and cocktail paua 
will be the next major items on the aquaculture platter.  Rock lobster, freshwater crayfish, 
snapper, seaweeds, seahorses, kingfish, paddle crabs and sponges are some of the species 
which, given a favourable investment climate, will ensure further growth.  (New Zealand 
Trade and Enterprise 2004) 
In the interests of simplification, the mollusc sector is defined in this report as the sector of 
the New Zealand aquaculture industry which farms shellfish, including paua, oysters, clams 
(sometimes known as cockles) and scallops.  
Regulations Specific to the New Zealand Mollusc Industry  
Aquafarmers must provide their foreign distributors with adequate proof that their shellfish 
product can meet the quality standards of regulatory testing authorities in the destination 
countries.  New Zealand aquafarming businesses are required to meet the quality standards of 
the NZFSA (2004b), which is the controlling authority for imports and exports of food and 
food related products.  Aquafarms are also required to meet the minimum standards of water 
and shellfish meat regulations enforced by the New Zealand Ministry of Health, which 
employs Public Health Officers to test the waters and shellfish on a monthly basis.  
The strictness of standard is related to the growing area and the acceptable levels of coliforms 
designated to that area.  The standard determines the number of tests to be taken in classified 
growing areas and the levels of acceptable faecal bacteria for each sample of growing water 
and shellfish meat sample.  The NZFSA standard (2004b) requires faecal coliform tests to be 
taken of growing waters and shellfish meat.  The standard for testing shellfish meat will 
change in June, 2005 to require testing for E. coli in shellfish meat. (NZFSA 2004a)  
The Annual New Zealand Oyster Farming Industry Association Conference at the Auckland, 
has released a draft standard of the industry testing regulations for review by the aquafarming 
industry.  Many aquafarmers have endorsed the standards which allow the use of a new 
testing method, the Donovan (1998) method. This method shortens the E. coli coliform 
bacteria testing cycle from three days to two days.   
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“The numbers of Escherichia coli in live bivalve molluscs are estimated as a market of faecal 
contamination in shellfish flesh.  This allows harvesting of areas to be classified and is used to 
monitor the quality of the marketed product” (Donovan et al. 1998, p. 193)  
There are approximately 78 Black foot paua licenses, leases or marine farming licences and 
42 licenses for land based Black foot paua aquafarms registered with the Ministry of Fisheries 
(MFish) in New Zealand.  There are approximately 221 Pacific Oyster licences, leases and 
marine fishing farm licenses and ten land-based Pacific Oyster aquafarms registered with 
MFish.  (Pullan, Interview July 26, 2004)  Table D-3, Appendix D displays the number of the 
shellfish aquafarms by type of license.  
The following standard notification was found in a standards publication published by the 
New Zealand Food and Safety Authority:  “Food quality standards need to be based on sound 
science and risk assessment, with due regard being taken of uncertainties in scientific 
information. Wherever possible, quality standards should be focussed on achieving verifiable 
food "outcomes".  Standards should also reflect the philosophy of "minimal regulatory 
intervention" and the fact that the primary responsibility for production of food that is safe 
and suitable for human consumption lies with industry”.  (NZFSA 2004b)   
This statement infers that the aquafarming industry must follow the regulatory standards and 
must also take precautionary measures beyond the standards to ensure that food is safe and 
suitable for human consumption.  While the standards authority can prescribe minimal testing 
requirements, the authority warns that the uncertainty of scientific information should be 
taken into consideration.  The statement encourages food production industries to undertake 
measures beyond the regulatory authority to ensure a quality of food that is safe and suitable. 
As the use of „in-process‟ tests is a new concept to the participating oyster and clam 
aquafarmers, they were initially sceptical as to whether these tests should be considered for 
use.  The standards authority statement encourages pro-active intervention on the part of 
aquafarmers to introduce viable testing methods into their processes without interference from 
the testing authorities.  While the regulatory authorities are concerned with ensuring that the 
acceptable quality of food is produced, they are placing the main responsibility for this into 
the hands of the industries. 
The government bodies responsible for testing regulations have made it clear that the mollusc 
sector is responsible for its own testing using standard laboratory tests to fulfil regulatory 
requirements.  There are no restrictions on the use of tests beyond those required by the 
authorities.  Aquafarmers may include “in-process” tests such as the B2P tests to assist in 
determining the quality of shellfish.  Accordingly, the aquafarmers are seeking water and food 
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tests to assist in achieving higher quality in addition to the required laboratory tests, even if 
the “in-process tests” have not yet been „authorised‟ as laboratory tests.  This opens doors for 
B2P products to become a standard in their own right and the potential to influence the 
regulatory authorities over time that „in-process‟ tests may be listed as regulatory .  Perhaps a 
new class of regulatory tests will become viable. 
The Mollusc Sector Representatives 
The mollusc sector is represented by four aquafarms seeking additional water and food 
quality tests to improve quality.  The four aquafarms are introduced briefly here specifically 
to provide information on their specific testing methods in relation to the regulatory 
requirements.  The full case narratives are available in Appendix A. 
Southern Clams Limited (Sub-unit One) farms for export clams in natural estuaries on the 
Dunedin peninsula.  Southern Clams produces 880 tonnes of clams per year and hundreds of 
tonnes of other farmed marine product.  The New Zealand market is approximately 8.5% of 
Southern Clam Ltd. total yield, or 70 tonnes a year.  Shellfish farmed at Southern Clams Ltd. 
are primarily the New Zealand Littleneck Clam and Surf Clams (five species).  All of 
Southern Clams clients purchase the clams at the port of arrival.  Owner Roger Belton 
manages production for sales to the USA, Canada, Europe and the UK, Hong Kong, 
Singapore, Malaysia, Thailand, Pacific Islands, and Australia.  Southern Clams Ltd. has 
developed extensive systems for monitoring the aquafarm growing water.   
Belton has conducted extensive testing and observations of the shellfish growing waters to 
determine the critical parameters that will predict the likely growing water quality and 
shellfish quality and critical environmental parameters, which largely relates to rainfall.  
Belton‟s food and water quality testing regime differs from other food industries.  The 
shellfish are grown in a natural environment, where there will always be coliforms as 
seawater is not sterile.  The critical levels of bacteria for his particular farming conditions are 
the main concern when assessing laboratory results.  The testing and monitoring of the 
growing waters eliminates (wherever possible) the risk of a loss of shellfish product.  
“Working with live product, we do not want the product, if there‟s any risk of it being 
rejected [due to contamination].  We will leave it [the shellfish] in the water.”  (Belton 2004)  
Belton is seeking bacterial tests that can be used in addition to the standard laboratory tests to 
assist in monitoring growing waters for contaminants. 
Belton relies heavily on the extensive monitoring of marine growing waters and therefore was 
mainly interested in the Coliquik™ product for monitoring total coliforms in growing waters.  
Belton spends over $120,000 a year to conduct these assessments.  To determine the „real 
value‟ of the tests in the context of his farming environment, Belton conducted parallel tests 
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taken for a period of time at regular intervals.  It seemed logical that Belton‟s confidence in 
the Coliquik™ test results would enable him to use the tests in areas and conditions where 
laboratory tests were not an option (such as on weekends or holidays) or not required (such as 
in designing a new monitoring programme for a new farming area).  By conducting parallel 
tests he could establish a confidence that the Coliquik™ result would be as close as possible 
to the result of the regulatory tests.  Belton will conduct field trials in parallel with laboratory 
tests for six to eight months beyond the scope of this project. 
Aquaculture Australasia Limited (Sub-unit Two) is an Otago based abalone hatchery and 
grow-out farm.  The Company sells some paua to restaurants, but mainly produces juveniles 
for sale to other farms.  The Company also sells spat to the grow-out farmers, such as Cloudy 
Bay Marine (a secondary participant in this research).  The paua farming industry in New 
Zealand has seen limited growth and the ocean supply of paua is dwindling, due to poaching 
and over-fishing.  The total numbers of quotas being awarded to quota owners are 
diminishing each year.  The farm was recently recapitalised and converted to a flow-through 
system.  No recirculation of water takes place.  Warm water is pumped through shellfish 
cages and the heat is recaptured by energy pump and heat exchange systems, as the water 
goes to waste.  The company is now consistently achieving 1.5 to 2 millimetre (mm) shell 
growth per month and a food conversion ratio of 1.8 kilos of feed delivering 1.0 kilo of 
animal weight gain, which is at the top of the local industry.  It has approximately 20,000 
saleable cocktail animals (50 mm) and perhaps 160,000 spat through to juvenile animals (less 
than ten mm).  (King, Correspondence, May 2004)  Aquaculture Australasia Limited does 
most of its own testing using testing kits purchased from manufacturers.  These include tests 
for salinity and pH, mainly to determine whether the incoming water is maintaining seawater 
characteristics, as rainwater can sometimes be introduced.  When fresh water mixes with 
rainwater the salinity of the water is lowered and this allows bacterial organisms to grow 
more efficiently.   
There are four quarterly water sample tests completed each year for the Otago Regional 
Council, as required by the Council in their consent to farm in the area.  These tests determine 
the quality of water returned to the sea from the flow-through system.  However, as the paua 
is grown mainly for New Zealand farm use, the strict requirements to test the meat for export 
do not apply here.  
BioMarine Limited (Sub-unit Three) is an oyster and mussel farming company that was 
formed 22 years ago and is owned and operated by Jim Dollimore and Jon Nicholson of 
Snells Beach, Auckland.   
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BioMarine farms 25 hectares of Pacific Oyster (Crassostrea gigas) leases in the Mahurangi 
Harbour and four hectares in the Kaipara Harbour.  The company also processes up to 3000 
dozen oysters a day and exports oysters from its factory in Snells Beach, Auckland. 
BioMarine markets directly to Australia and in association with three other grower/processors 
in a joint venture company, JEMCO, to Japan, Europe and the United States. The 
development of these markets has been a costly investment in the future of the New Zealand 
aquaculture industry.   
While the New Zealand shellfish sanitation programme delivers shellfish of a very high 
bacteriological standard, the group is always receiving customer requests to explain why they 
have to stop harvesting after heavy rain. The Ministry of Fisheries (MFish) requires closure 
under certain conditions to prevent contamination from pathogens washed off from 
pastureland entering the water and being taken up by the oysters. 
It has also become clear that occasionally high levels of coliforms (an indicator of possible 
contamination) are found in oysters independently of rainfall. 
Not being able to meet demand, and the possibility of sending bacterially compromised 
oysters away will put hard won market initiatives at risk. There is no doubt that should illness 
occur in an export market that could be traced back to New Zealand oysters, or if coliforms 
are found in a random sampling of the product the whole Japanese market would be lost to the 
New Zealand aquaculture industry.   
Sanford Kaeo (Sub-unit Four) is a division of Sanford New Zealand Limited, a large and 
long established fishing company that engages in the harvesting, farming, processing, storage 
and marketing of seafood and aquaculture products.  The Whangaroa and Houhora Harbours 
in the north of New Zealand are farmed and monitored by Sanford Kaeo.  Regular monitoring 
of the growing waters ensures the quality of the shellfish before harvest.  The Kaeo plant 
produces and sells approximately 800,000 dozen oysters per year, with an average of 5,000 
dozen oysters in each harvest.  The plant has to abandon up to 1% of the total harvests per 
year due to higher than acceptable bacterial levels in shellfish.  Meat samples are taken in the 
packing process when the oysters are first opened.  Approximately three meat samples are 
sent to the lab per day over a 30-week cycle of harvesting, seven days a week.  The samples 
are sent to the government-approved laboratories for testing to determine the number of total 
coliforms in the sample of meat.  Wood was able to see an immediate use for B2P RCT-S™ 
in the testing of oyster meat at harvest and during the packaging process. 
Chapter Five analyses the research data from the four aquafarm sub-units and provides 
evidence to determine the criteria of adoption of the B2P products by the mollusc sector. 
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Chapter Five:  Criteria for New Product Adoption in the Mollusc 
Sector 
Case studies of four aquafarms were conducted to identify the mollusc farmers‟ potential 
interest in using B2P products for water testing and the sector‟s needs and recommendations.  
(See Appendix A to read the full case narratives.) 
By comparing and interpreting these case narratives certain themes emerged, which are 
analysed in this chapter.  This analysis will determine the criteria for adoption of the B2P 
products by the four aquafarmers studied and the results will be considered for use in 
marketing the products to other aquafarmers. 
Aquafarm Research Results 
As different as they are in the markets they serve and the testing procedures they have 
adopted, the aquafarmers selected for this research indicated that B2P products have the 
potential to improve their ability to supply superior shellfish products to the market.  Though 
each aquafarm used similar harvest and production processes, the shellfish product is 
packaged differently and sold to different markets.  The different products and markets 
identified are: 
1. Clams from the seabed for „live‟ shipment to Europe, U.S., Asia; 
2. Paua from cages on a flowthrough system for New Zealand consumption and for 
seeding on re-circulated paua farm; 
3. Oysters from racks for frozen shipment to Japan; 
4. Oysters from racks for frozen shipment to Australia and for fresh shipment for New 
Zealand consumption. 
Each aquafarm has its own individual testing program based on the requirements of its 
approved growing areas and on the demands of the market to which they sell.  When testing 
for coliforms, the oyster aquafarms (Sanford Kaeo and BioMarine Limited) send growing 
water and meat samples to laboratories to test for total coliforms and E. coli., whereas 
Southern Clams Ltd sends growing water and meat samples to test for total coliforms, faecal 
coliforms and E. coli. 
Even with these differences, the respondents expressed their support for B2B products.  While 
there are significant differences in production schedules, testing regimes and export markets 
for each aquafarm, the farmers as a group expressed similar concerns in several areas.  Here 
we summarise the key points that influence product adoption of water testing equipment in 
the mollusc sector: 
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 Exporting aquafarms are required to meet regulatory testing requirements for growing 
waters and shellfish, set by the Ministry of Agriculture and Forestry (MAF) and the 
NZFSA.  
 Aquafarmers conduct additional standard laboratory tests to ensure the highest quality of 
product possible.  The aquafarmers indicated that the use of additional „in-process‟ tests, 
which predict the results of standard laboratory tests, could increase the level of quality of 
delivered shellfish. 
 The harvesting and production processes on aquafarms can be delayed by as much as ten 
days due to environmental events (such as heavy rains and „run-offs‟), which cause a 
“closure” of the aquafarm until bacterial counts of coliforms drop.  The use of quick tests 
before re-opening can assist aquafarmers in decisions to harvest.  
 The testing required to establish a new growing site can cost as much as $30,000 per year.  
Some aquafarms share the cost of testing while others, such as Southern Clams Limited, 
bear the cost by themselves.  
 Marine aquafarms doing extensive monitoring for new growing areas can incur annual 
monitoring costs of up to $100,000 per year (1-2 per cent of the Freight On board (FOB) 
value of the total harvests).  (Belton 2004) 
The aquafarmers gave several reasons for their interest in the three B2P products:  
a) B2P Coliquik™ may be used for testing and monitoring bacteria levels in both 
growing waters and shellfish meat,  
b) B2P RCT-S™ may be used testing for bacteria in shellfish meat, and  
c) B2P Water-check™ may be used for monitoring bacteria levels in fresh water streams 
feeding into marine farming areas and for monitoring bacteria levels in chilling 
waters and on bench-tops in the processing areas. 
The aquafarm field results show four predominant reasons for use and indicators for the 
potential adoption of the B2P products: 
1. The products may be used for „peace of mind‟ even when a regulatory test may not be 
required.  The products may be used in testing and monitoring for potential water and 
shellfish contamination during unusual environmental changes such as birds, 
dumping of contaminated waste upstream and heavy rainfall. 
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2. They may be used for monitoring potential growing areas to set predictive criteria and 
calibrate monitoring systems for environmental conditions.  The products could be 
useful in doing extensive observations of the shellfish growing waters to determine 
the critical parameters that will predict the likely growing water quality, bacterial 
levels in shellfish meat and critical environmental parameters 
3. The products may be used to predict the results of the regulatory standard laboratory 
tests and will provide a verification of levels of total coliforms bacteria.  (Some 
aquafarmers suggested that the tests may be used where the laboratory tests need to 
be called into question, as sometimes there are doubts about these test‟s accuracy.) 
4. A quick test result will allow aquafarmers to decide whether to harvest or package 
shellfish before the result of a standard laboratory test is known.   
Themes of Criteria for Adoption 
The aquafarmers‟ initial interest was based on B2P‟s ability to provide quicker results than 
the standard laboratory tests.  To identify the nature of the data required to determine the 
criteria for potential adoption of the B2P products, the researcher grouped the data based on 
issues of importance to the aquafarmer: 
1. How do B2P tests compare with standard laboratory tests?  
2. How and where can B2P products add value to the aquafarm business? 
3. What are the costs and benefits of using B2P products? 
4. What improvements need to be made to B2P products before they can be used in the 
aquafarming environment?  
5. What are the product value indicators, which could drive aquafarmers‟ decision to 
purchase? 
Three overarching themes emerged from analysis of the data.   
Theme One: Use of B2P Products in the Aquafarming Business Environment  
The research findings indicate that aquafarmers often set a much stricter standard of testing 
than that required by MAF because the aquafarmers need to apply standards approved by 
export countries.  For instance, the United States Food and Drug Administration (USFDA) 
expects imported shellfish to meet a testing requirement based on a count of faecal bacteria in 
the meat.  (Mason, Interview June 2, 2004)   
To ensure export country requirements are met, the aquafarmer may commission several 
laboratory tests in addition to the regulatory laboratory tests required by the NZFSA.  The 
aquafarmer may choose to test to an even stricter standard testing for 1) total coliforms, 2) 
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faecal coliforms and 3) E. coli, based on the export country requirements.  For instance, the 
New Zealand regulatory maximum number of E. coli bacteria acceptable in shellfish meat is 
230 MPN per 100 grams in each shellfish sample.  Nevertheless, BioMarine Limited keeps E. 
coli levels to less than 110 MPN per 100 grams of shellfish meat to ensure its Japanese 
distributors‟ requirements are met.  (Dollimore, Interview, May 28, 2004)   
Currently, the B2P product is not authorised for use as a regulatory test in New Zealand or 
elsewhere.  To achieve regulatory status authorisation in any country, tests of the B2P product 
being assessed against standard laboratory testing would need to be conducted under strict 
testing conditions.  While the B2P tests have been trialled against several methods to verify 
their accuracy, further testing must be completed in comparison to the existing laboratory 
tests before authorisation for regulatory use will be granted to B2P Limited.  A product 
comparison of B2P tests and other testing methods illustrating the commercial advantages of 
the B2P products is presented in Appendix D, Table D-2: Comparison of B2P Coliform Tests 
with Other Coliform Testing Procedures.  The B2P products are able to provide a shorter 
testing time, immediate results, lower price (in most cases) and larger size of sample. 
Until B2P tests have been authorised by MAF and the NZFSA, they cannot substitute for 
standard laboratory tests.  However, they may add considerable value if they can be used to 
provide a reading of the bacterial conditions of growing waters or shellfish and to predict 
laboratory results.  Belton implied that the regulatory bodies may over time see the use of „in-
process‟ tests as valuable to the industry and possibly approve them, under certain conditions.   
“The regulators are accepting that any industry that is as heavily invested as ours 
is…is going to be a very good auto-regulator, auto-monitor, and so we may get 
more autonomy”.  (Belton Interview, 11 June, 2004) 
Sharpin (Interview, Feb. 27, 2004) was confident that the Coliquik™ product would always 
provide the same results as the laboratory tests when run in parallel, as the tests have been 
validated by comparing the results of B2P tests and standard methods.  However, at present 
there is no substantiating data of parallel tests conducted by the aquaculture industry for 
testing in their environment.  To begin establishing this comparability of use within the 
aquaculture industry, the B2P tests were conducted in parallel with laboratory tests during 
field trials at three aquafarms.  By trialling the B2P products in parallel with laboratory tests, 
the aquafarmers were able to make preliminary comments on how the results of B2P tests 
compared with the results of the laboratory tests.  This information may be useful for future 
research. 
Belton‟s testing provides preliminary evidence that all of the Coliquik™ and B2P RCT-S™ 
tests conducted in parallel with laboratory tests „predicted‟ the laboratory test results.  Further 
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research is needed to determine the accuracy of predictability within the marine environment.  
Belton has committed to participating in Beta trials in which further B2P tests will be 
conducted in parallel with laboratory tests.  (Belton, Interview 11 June, 2004) 
Nonetheless, the preliminary field trials of the B2P products indicate that:  
 Coliquik™ results „predicted‟ standard laboratory test results when used in controlled 
conditions to determine quantities of total coliforms in salt water.   
 RCT-S results „predicted‟ standard laboratory test results when used in controlled 
conditions to determine quantities of total coliforms in shellfish meat.  
 Both B2P tests may be used as an indicator test in warning of potential contamination of 
more specific coliforms in water or meat (such as E. coli or Salmonella).   
The correct B2P reading is dependent on skills of the test operator and the way in which he or 
she calculates the consequences of the B2P colour change.  When the sample is introduced 
into the B2P test receptacle, the test receptacle is held at a temperature suitable for incubating 
the introduced bacteria.  The ideal temperature is 37C, the higher temperatures accelerate the 
bacterial growth, and lower temperatures grow the bacteria at a lower rate. An illustration of 
changing growth rates is presented in Appendix D, Figure D-1: B2P Time Versus 
Temperature Chart.     
Once the bacteria grow and reach a critical number, the colour indicator turns from blue to 
pink.  The crucial point is that the elapsed time between the start of the test and the colour 
change is directly related to the number of bacteria in the test sample.  Consequently, an 
interpretation chart is used to determine the initial bacteria concentration (measured in 100 
ml) from the time elapsed from the start of the test (measured in hours and minutes).  
Appendix C, Exhibits One (B2P Water-Check 100 product brochure) and Two (B2P  
RCT-S™ product brochure), illustrate the Interpretation Charts for B2P Water-Check™ and 
B2P RCT-S™. 
Unfortunately, the work environment usually does not allow the aquafarmers to watch the test 
for a change of colour every hour, even within the normal working hours of the operation.  
Samples of water are taken or oysters are harvested at odd hours (low tide, for instance) and 
this can sometimes be late in the day.  A test may need to be run overnight to determine the 
level of bacteria in the shellfish before processing.  The test had to be watched for up to 
twelve hours to determine the time of colour change and to obtain an accurate result.  In some 
cases this was impossible, as the aquafarmer had to sleep.  All participants suggested a shorter 
test to enable the tests to be conducted within normal working hours.  
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For the most part, the tests are not easily conducted within a normal working environment due 
to the time and commitment required to watch the test for colour change.  Yet all participants 
were able to use the tests within their working environment, and developed “work-arounds” to 
maintain the temperature at close to 37 degrees.   
Two of the aquafarms were able to interpret the test results without assistance on the first try 
(Sanford Kaeo and BioMarine Ltd.).  These participants have had previous experience with 
bacterial testing.  The other two participants needed assistance by phone.  In summary, the 
field tests show that B2P products were easily operated and interpreted in the field to provide 
adequate test results, given the appropriate testing conditions and supporting materials.  The 
following needs were identified: 
 A quicker test for use within the normal workday (eight hours). 
 Additional tools to keep the kits at an even temperature. 
 A chart to calibrate the test results for varying temperature and sample sizes. 
 Appropriate instructions for keeping tests safe and sterile. 
Theme Two: The Potential Value of the B2P Products to the Aquafarmers 
The B2P product field trial results indicate two drivers of critical concern to aquafarmers in 
influencing the confidence of their distributors:  
 Consistency of quality of the shellfish product (to international quality standards); 
 Performance of delivery of shellfish product. 
If the quality of the shellfish can be proven to be within near exact specifications over time, 
and delivery is never delayed, aquafarmers are very likely to increase distributor confidence 
in their product.  To determine the potential value of the B2P products for these two drivers, 
the researcher analysed aquafarm production processes.  This analysis determined possible 
process improvements that could, using the B2P products, influence these two drivers.  This 
section describes the analysis structures used to discover the findings and summarises the 
results.  The research identified four critical testing points where shellfish contamination can 
be detected in the aquafarm processing and production cycle.  
Figure 5-1 shows the current testing process used by the oyster aquafarmers.  The current 
testing regime attempts to manage the risk of harvesting contaminated oysters. After 
processing (before freezing the shellfish), a shellfish meat sample is taken and sent to a 
private, commercial laboratory for an E. coli count.  The chart shows threshold points at 
which an unacceptable result is received and the preventative action that needs to be taken.   
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Figure 5-1: Standard Laboratory Testing  in the Oyster Aquafarming Production and 
Processing Cycle 
 
1) Samples of the shellfish growing waters 
are tested before harvesting, to 
determine whether E. coli bacterial 
levels meet the standard test for 
harvesting. Test wait-time is 3 – 4 days. 
2) Shellfish meat samples are tested to 
determine E. coli.  The test results can 
delay the process by up to 4 days while 
waiting for the standard laboratory 
result. 
3) The oysters are held in chillers while 
waiting for lab results before shipping.   
4) If the test result is not within the 
specifications, a second, more elaborate 
test is conducted. 
5) If the final test shows acceptable levels 
of bacteria, shellfish are shipped. If not, 
they are rejected. 
6) The meat samples are tested randomly 
at the distributor receiving point. If the 
samples are not acceptable, the 
aquafarmer must produce all test results 
and review the testing regime with the 
New Zealand authorities. 
Steve Pope, Farm Manager BioMarine Ltd., 
contributed to the design of this chart. 
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Figure 5-1 indicates that there are locations where additional tests could be taken to reduce 
the risk of harvesting contaminated shellfish.  Locations of the threshold points and actions 
taken in the current laboratory testing regime are listed here: 
Point at which unacceptable test 
result is received: 
Action to be taken: 
Before Harvesting Delay harvesting until growing waters test clear. 
Before Opening and Packaging Return live shellfish to the water for natural cleansing. 
After Processing and Freezing Conduct a second test and wait a week for result.  Ship or 
destroy, depending on the test result. 
After Shipping Recall the product from the transport agent and destroy. 
After Receipt by Distributor Recall shipments, negotiate future sales, prove to MAF 
testing was completed. 
Analysis of participant feedback indicated that the number of laboratory tests taken and the 
point in time in the processing and production cycle that the tests are taken is very important 
in determining a potential contamination risk.  It was found that: 
 All four aquafarms relied solely on laboratory test results from monitoring of growing 
waters and shellfish bacteria and on the aquafarmers‟ ability to monitor and „read‟ the 
environmental conditions of the growing areas.  A limited number of lab tests are 
conducted. 
 In addition, oyster farmers specifically relied on E. coli standard laboratory test results, 
which required a minimum wait-time of three to five days for results.  No other E. coli 
testing tools were available to assist aquafarmers.  
 A „what if‟ analysis of the impacts of high bacterial counts in shellfish and growing 
waters was assessed at several points in the cycle.  Because the B2P products test more 
quickly than standard testing methods, the products could be used “in process” to provide 
supporting evidence in the assessment of the bacterial levels.   
The research needed to determine cost benefits of using the tests in the aquafarming cycle.  
The strategic implications of compressing time are significant.  As time is compressed, the 
following changes can occur: productivity increases, prices can be reduced, risks are reduced 
and market share is increased.  (Stalk and Hout 1990)  For example, would the use of B2P 
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„quick‟ tests change the speed of the production process, affect the length of shellfish storage 
time before shipping or affect the product shelf life before consumption?  What actions could 
be avoidable through the use of B2P products?  Questionnaires and interviews attempted to 
determine the critical points for testing and whether savings would be incurred or 
risks/costs/losses avoided by using the tests.  The oyster aquafarmers indicated that B2P 
products could be used as a quick test to „predict‟ the results of a laboratory test.  By 
introducing several B2P tests earlier in the production cycle, the probability of an 
unacceptable bacterial count in the laboratory test can be reduced.  If the lab tests can be 
accurately „predicted‟, the estimated benefit of introducing the „in-process‟ tests is the 
assurance of a successful laboratory test, reduced wait-times and an improved quality of 
shellfish to the customer.  An analysis of the wait-time average of the oyster aquafarm 
production and processing cycle is illustrated in Appendix D, Figure D-2:  Chart Showing 
Typical Process Times in a Mollusc (Oyster) Aquafarm Operation - Current Testing Regime.   
It was found that the critical point for use of a B2P test is before opening the shellfish for 
packaging and freezing (processing).  As soon as the shellfish are opened during processing, 
the opportunity to return them to the waters for natural cleansing is lost.  B2P tests can 
provide additional confidence that the bacterial count in the shellfish (and growing waters) is 
within the acceptable range before the shellfish are processed. 
The aquafarmers provided feedback that appropriate use of the B2P tests should achieve this 
reduction.  Steve Pope of BioMarine Ltd. has seen the benefit of using a B2P test to reduce 
wait time before shipping:  
“If we can use the quicker test to assess the bacteria before the shellfish are 
processed, we can hold the shellfish overnight for a quick test result the next 
morning, and if they are out of specification, we could take them back to the 
water to clear.  This would save us the cost of opening, cleaning, processing and 
packaging.” (Pope, Interview, June 15, 2004)  
Wood of Sanford Kaeo verified the finding that the B2P tests could assist in managing the 
quality of the shellfish:  
“The speed of the test would not alter our throughput [the volume of harvests in 
a day or week]; it would enable us to manage the risk of selling contaminated 
product better.” (Wood, Interview, June 11, 2004) 
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In addition to the regulatory testing requirements set out by the Government, additional 
testing of growing water and shellfish meat is done at the discretion of the aquafarmer.  By 
assessing the interview feedback and the potential benefits of using additional „quick‟ tests 
(B2P products) at specific points in the cycle, „critical use points‟, were identified.  These are 
illustrated in Figure 5-2: B2P Test Use in the Oyster Aquafarming Production and Processing 
Cycle below. 
 
Figure 5-2:  B2P Test Use in the Oyster Aquafarming Production and Processing 
Cycle 
 
1. Additional growing water samples using 
B2P Coliquik™ will assist in reducing 
costs of testing and to predict the 
standard laboratory tests. 
2. B2P Coliquik™ and RCT-S™ are used to 
test shellfish and growing water 
acceptability before harvesting to assure 
the bacterial levels are acceptable. 
3) Shellfish meat samples are tested 
overnight with B2P RCT-S before 
processing.  If bacterial levels are not 
acceptable the shellfish can be returned 
to the growing waters to clear. 
4) Shellfish meat samples are laboratory 
tested to determine total coliforms, E. 
coli and/or faecal. A parallel test here 
could „predict‟ the lab test result. 
5) The oysters are held in chillers while 
waiting for lab results before shipping.   
6) Because B2P tests were conducted 
earlier, the second test should not be 
required. 
7) Meat samples are tested randomly at the 
distributor receiving point.  Potential to 
offer a free B2P test to the distributor 
here. 
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As illustrated in Figure 5-2, the use of the in-process tests will assist in the following ways: 
 B2P Coliquik™ tests could be used before harvest to monitor the growing waters and to 
predict the laboratory test result before harvest.  The aquafarmer must take enough water 
samples to provide statistical evidence that the bacterial levels in the growing waters are 
acceptable to the regulatory authorities.  The aquafarmer may choose to use B2P tests to 
conduct additional tests of growing waters to monitor trends and improve his ability to 
read the effects of environmental conditions on bacterial levels.   
 The B2P Coliquik™ or RCT-S™ tests could be used to test shellfish meat directly before 
processing to reduce the risk of processing contaminated shellfish.  The B2P tests (testing 
for total coliforms) are not as desirable as the suggested E. coli version of the tests, as the 
New Zealand regulatory standards are moving to require E. coli tests for testing shellfish. 
The two oyster farmers, Wood of Sanford Kaeo and Dollimore of BioMarine, reported that 
“quick” E. coli tests taken before shellfish processing will greatly reduce the chance of 
irregular results later in the process.  Pope of BioMarine indicated that the key reason for 
using an E. coli version of the B2P RCT-S™ is “to check product [oysters] safety before 
product enters process chain”.  A B2P RCT-S™ test (future version E. coli) could be 
conducted in parallel with the laboratory sample taken after the shellfish are frozen.  The 
current (total coliform) version of the B2P test will not „predict‟ the results of the laboratory 
test at this point in the process.  Only an E. coli version of the B2P test would give the 
aquafarmer an earlier indicator and greater confidence that the shellfish are within the 
specifications for shipment. 
Further analysis is needed to identify if there is an opportunity for shortening the cash flow 
cycle by eliminating wait-time after processing.  As this would require further detail on the 
point-by-point wait-times and the cost of each process component, it remains outside of the 
scope of this project. 
Table 5-1, Aquafarms‟ Estimated B2P Product Testing Regimes, provides a summary of the 
potential B2P testing regime needed by the four aquafarms.  The oyster farms have requested 
B2P tests for E. coli.  E. coli means only E. coli tests, not total coliform tests, would be used 
here.  The evidence indicates that a test which determines presence and levels of E. coli may 
be highly desirable for oyster farmers.  This result will need to be verified through a survey of 
a larger sample of New Zealand and international mollusc farmers. 
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Table 5-1:  Aquafarms' Estimated B2P Product Testing Regimes 
TESTING REGIME Sub-unit 1 Sub-unit 2 Sub-unit 3 Sub-unit 4 
Projected Use of 
B2P Tests: total 
coliforms (or E. 
coli)   
Southern 
Clams Ltd 
Aquaculture 
Australasia 
BioMarine Ltd Sanford 
Kaeo 
Coliquik™Monitoring 
Growing Waters 
$10,000 / year 
minimum 
2 per week 4 per month 12 per month 
(E. coli or 
Total) 
Coliquik™ Water Test 
Before Harvest 
1 per harvest 
minimum 
 1 per month 3-4 daily E. 
coli only 
Coliquik™ following 
heavy rain or storms 
1-2 per day 
(minimum) 
1 per day 1-2 per day 1-2 per day 
RCT-S Shellfish Test 
Before Harvest 
1 per week 
 
1 per harvest 2 daily 
E. coli only 
3-4 daily 
E. coli only 
RCT-S Shellfish Test 
Before Processing 
  2 daily 
E. coli only 
2 daily 
E. coli only 
RCT-S Shellfish Test 
After Freezing 
  1-2 daily 
E. coli only 
 
The oyster farmers, BioMarine Ltd. and Sanford Kaeo, rely on E. coli tests taken later in the 
cycle to determine final quality of the shellfish product.  The clam farmer, Southern Clams 
Limited, tests growing waters extensively earlier in the cycle to manage quality, and rarely 
harvests contaminated shellfish.  Though regulatory bodies monitor testing conducted after 
contamination from environmental events, aquafarmers could also use total coliform B2P 
tests to assist in determining when to harvest after the regulatory body lifts the harvesting ban. 
During field trials of the B2P products, shellfish meat was tested using both 
B2P RCT-S™ and Coliquik™.  The B2P Coliquik™ tests were used by all four aquafarms to 
test growing waters.  The B2P tests provide a result within between 3 to 14 hours from the 
time the test is initiated.  The standard laboratory tests provide a result between three to four 
days from the time the test is initiated.  
There are several areas in the production and processing cycle where additional tests could 
shorten the wait-time for decisions:  
 The wait-time on harvesting after contaminating events:  In the event of heavy rains, 
closure of harvesting waters is required for three or more days until standard laboratory 
tests indicate that the water has cleared of harmful bacteria.  Under NZFSA regulations, 
before the aquafarm re-opens, tests must be taken and sent to an authorised laboratory to 
assess the level of bacteria in the water.  The aquafarmer may have to test three or four 
times, each test taking three to four days.  By taking several B2P tests to „predict‟ the 
results of standard laboratory tests, the aquafarmer can make decisions to harvest earlier. 
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 The wait-time for decisions to harvest under normal growing conditions: If the B2P 
tests are used to test growing waters before harvesting the shellfish, and the test shows 
contamination, the farmer has avoided the cost of harvesting and the cost of returning the 
shellfish to the water.  
 The wait-time between tests:  By testing with total coliform and an E. coli version 
(when available) of the B2P products before processing, the aquafarmer has greater 
confidence in the outcome of the standard laboratory test taken during processing.  
Initially a B2P total coliform test may be used as an indicator test here, and could be 
followed by an E. coli test (when available).  By testing growing waters and shellfish 
meat before harvesting, if the tests present a “positive”, the aquafarmer can wait a few 
days for the shellfish to clear of bacteria and then harvest.  If the contamination is 
detected after harvest but before processing (killing) the shellfish, the aquafarmer has 
time to return the shellfish to the water to naturally clear of bacteria.  Use of the B2P tests 
in this way may reduce the likelihood of a bad result on the first standard laboratory test 
and should reduce the need for a second standard laboratory test.  The aquafarmer may 
reduce the wait-time before shipping, and can provide more consistent on-time delivery to 
customers.     
The quicker B2P test would enable the aquafarmer to assess the quality of the growing waters 
and the shellfish faster than the regulatory tests.  In some aquafarms, this shortened wait-time 
would shorten the production cycle.  Some aquafarms such as Southern Clams Limited and 
Sanford Kaeo do not wait for the regulatory test results before shipping.  These farms would 
benefit from the greater assurance that the B2P tests have confirmed the regulatory test results.  
The aquafarms that wait for the regulatory result before shipping may be able to increase 
production but would still be required to verify the quality of the shellfish before harvesting 
and before shipping.   
Early testing with B2P products can also mean that if contamination is not present, the 
shellfish may not be held for second tests and shipping plans can be confirmed.  Dollimore of 
BioMarine is required by Japanese clients to test the shellfish after freezing and has to wait 
for laboratory test results.  If Dollimore can convince the Japanese that the B2P tests are as 
accurate as laboratory test results, he may eliminate the test wait-time and increase the 
throughput of shellfish product.  Also, if BioMarine could eliminate the risk of harvesting 
contaminated shellfish by testing before harvest and before processing, he could reduce 
potential loss of product, increase throughput (for non-Japanese customers) and increase the 
number of on-time deliveries.  (Dollimore, Interview, May 28, 2004) 
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Wood of Sanford Kaeo ships before seeing the results of standard laboratory tests of shellfish 
meat taken during processing.  Wood moves the shellfish through the cycle quickly, not 
waiting for standard laboratory test results in order to ship.  Wood‟s confidence that the 
shellfish are going to be free of contaminating bacteria is due to the testing of growing waters 
earlier in the cycle.  B2P tests give Wood an even greater confidence of shellfish quality at the 
delivery point.  Wood contends that no faster opportunity for throughput exists.  The same is 
true for Belton of Southern Clams Limited.   
Questionnaire Two, “Cost of Production Summary” (Appendix B), summarises the four 
aquafarms‟ costs of production in terms of volume, cost and number of regulatory bacterial 
tests undertaken, number of harvests and whether the number of harvests are likely to 
increase.  This data was analysed against the aquafarming production and processing cycle to 
determine the financial effects of a “positive” (high bacterial count of contaminating bacteria) 
result on the business. 
The analysis identified the increasing costs incurred due to an inadvertent “positive” found 
after commencing the packaging process.  This is shown in Figure 5-3, Increasing Costs of a 
„Positive‟ Test Result, below. 
Figure 5-3: Increasing Costs of a 'Positive' Test Result 
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Figure 5-3 shows that the cost of additional bacterial tests are minimal compared to 
the potential costs of returning the shellfish to the water, loss of a processed harvest or 
loss of consumer confidence due to a bad shipment.  All figures may vary depending 
on the size and type of the harvest.  Each section identifies a value associated with the 
lost harvest.  “Loss before Harvesting” is attributed to the cost of the harvesting labour 
and the cost of returning the shellfish to the water, if it is contaminated.  “Loss after 
Processing” equals the cost of the harvest labour plus the cost of production (labour, 
production line costs) plus the cost of the shellfish, which must be disposed of.  The 
cost of the loss of the product in transit increases exponentially.  The cost of 
harvesting, production, shipping, retrieval and removal, as well as the value of the 
product after packaging, are all considered in the estimated cost of a lost harvest 
detected in transit.  The later in the process that the “positive” is detected, the greater 
the cost.   
The figures in Table 5-2, Rejected Harvest Value, illustrate a scenario in which an aquafarm 
producing 5000 dozen shellfish in a harvest valued at $5.50 per dozen will achieve a 
wholesale value of $27,500.  For real data, refer to Appendix B, Questionnaire Two.  
Table 5-2:  Rejected Harvest Value 
Rejected Harvest Value   
    
Quantity (Dozen) per Harvest 5,000 
   
Price per Dozen (Wholesale) $5.50 
   
Value of Harvest $27,500 
   
Probability of Rejection 1% 
   
Rejection Value per Harvest Up to $275 
   
Harvests per Year 600 
  
Total Value of Harvests per Year $16,500,000 
   
Estimated Loss per Year $165,000 
 
The figures show that a 1 per cent probability of harvest rejection due to contamination leads 
to a loss per year of $165,000.  If the potential cost of a 1 per cent product rejection is 
calculated on a per harvest basis, the rejection value per harvest becomes $275.  It appears 
from these calculations that there is value in spending up to $275 on additional tests to reduce 
risk for each harvest.  This analysis assumes a “best case” situation, in which the risk of loss 
is reduced from 1 per cent to 0.01 per cent. 
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Based on these calculations, there is a possibility of using the B2P tests to reduce the number 
of lost harvests.  If the losses were to be reduced from 1 per cent to 0.01 per cent, the rejection 
value per harvest would reduce from $275 per harvest to $27.50 per harvest.  The average loss 
per year is known by the participants and can be used as a baseline from which to measure the 
value of introducing the B2P tests.  There is an opportunity to estimate the potential savings 
through further product trials.   
Research into interview methods provided some assistance in identifying the most appropriate 
approach to the subject of price.  The question of price was introduced during the final 
interviews, after the aquafarmers gained a full understanding of the products‟ capabilities.  To 
determine the preferred price, the aquafarmer was asked what he currently pays for standard 
laboratory tests in the cost of production questionnaire.  (See Appendix B, Questionnaire 
Two)  Three aquafarms confirmed they would pay the same price as that of the regulatory 
test, which ranged from between $20 and $28 per test.  Gordon King of Aquaculture 
Australasia (a flow-through farm) does not conduct standard laboratory tests for total 
coliforms.  He confirmed he would conduct eight B2P Coliquik™ tests a month (after he 
obtained authority from the company scientist) at $12 - $15 per test, for “peace of mind”.  He 
said that if the price of the B2P test was higher than $15, he would conduct fewer tests.  
(King, Interview May 29, 2004) 
The price for a future E. coli test was also discussed with the oyster farmers Dollimore and 
Wood, who requested an E. coli version of the B2P RCT-S™ test.  Dollimore volunteered an 
acceptable price of up to $40 for the E. coli test.  However, Dollimore said, “Even if the price 
was twice the amount of the regulatory test, we would still buy.  It just means we would buy 
fewer.” (Dollimore, Interview May 28, 2004) 
When discussing price, Belton identified a strong need to be able to reduce testing costs.  His 
comments suggest that he placed a high value on a test that is available for an affordable cost 
and can be used when other testing mechanisms are unavailable.  
“It‟s not only expensive to do the samples, and it is really inordinately 
expensive…to get a sample collection done, which is only a few hours work, 
it‟ll cost us $150 to $180, and they [the testing personnel] are not available 
during public holidays or weekends”.  (Belton, Interview June 11, 2004)   
Belton currently relies solely on the laboratory tests for all testing, including those not 
required by the regulatory authorities.  He sees the potential for B2P tests to replace standard 
laboratory tests where the laboratory tests are not required.   
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The fact that the suggested purchase price for B2P products was equal to or higher than the 
standard laboratory tests did not seem to be a deterrent for the four aquafarmers.  As there are 
no other competing products, B2P products are solely assessed for the benefit they provide to 
a business.  For Dollimore and Pope, use of an E. coli version of the B2P RCT-S™ tests could 
save thousands of dollars through early identification of contamination and reduction of 
unnecessary spending in processing.  (Pope, Interview, June 10, 2004)  For King, the most 
urgent need is the ability to cheaply test and the peace of mind B2P Coliquik™ can provide.  
For Wood, the B2P tests allow him to make decisions that may increase the quality of 
shellfish and potentially influence the volume of sales, opening the opportunity for new 
markets. 
Each of these different needs leads to the key reason for potential product adoption: That B2P 
tests give aquafarmers the ability to predict the results of regulatory tests and, as a result, to 
improve the quality of delivered shellfish product. 
Bygrave (1997) highlights the importance of clarifying the potential to save money as well as 
to increase profits.  He notes:  
"Not surprisingly, the more quickly your product or service can pay for itself in 
money saved or made, the more attractive it is to buyers." (Bygrave 1997, p. 
135) 
Feedback from the aquafarms showed that the B2P test could assist in better managing the 
risk of harvesting and shipping contaminated product.  The farmers noted the potential to use 
the B2P products to reduce the time and cost of production.  When asked about how he would 
use the B2P RCT-S™ product, Pope of BioMarine explained:  
“The test would give us greater flexibility in terms of how we choose to process 
the oysters.  For example, we may choose not to put that batch of oysters 
through our processing factory if the level [of the bacteria] is too high.  In fact, 
we can return them [oysters] to the sea to grow further or cleanse themselves, if 
this is the case.” (Pope, Interview, June 10, 2004) 
Through this feedback, the researcher identified the potential to further clarify the B2P 
products‟ value proposition with the aquafarmer and perhaps widen the aquafarmers‟ 
perception of the potential value of the products.  By introducing the B2P products into the 
production cycle before harvest, there could be an opportunity to reduce waiting times to ship 
by eliminating the need for a second standard laboratory test.  By using B2P products, the 
wait-time for the standard laboratory tests could be reduced and the cost of additional labour, 
cost of production and transport could be avoided. 
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After reviewing the perceived benefits of the products based on the questionnaire feedback, it 
was found that the aquafarmers agreed there is additional value from using the B2P products 
in their business.  However, the quantifiable value of the downstream effects of the B2P 
products was not clear to the aquafarmers, such as the value of the reduced loss of product, 
the value of the potential increased throughput and the savings from testing earlier in the 
processing and production cycle.  These benefits needed to be quantified and tailored to 
specific situations.   
Further data was required to address the following questions in the analysis: 
1. What is the cost of using B2P tests to lower the risk of contamination?   
2. What processing costs can be avoided using the B2P tests?  
3. What is the volume and value of waste reduction from using B2P tests?   
4. What is the net benefit to the company of using the B2P test regime?  
To quantify the value proposition of the proposed B2P testing regime for each aquafarming 
businesses, the researcher commissioned the development of a decision support system 
(DSS).  The DSS was developed to provide the calculations and cost of production data to 
identify the potential financial benefit to the company of using the B2P products to manage 
contamination risk.  
The aquafarmer can enter figures into the DSS, which will calculate the potential savings and 
recovery of costs when introducing B2P tests into the production cycle.  Table 5-3, Risk 
Management Cost Benefit Analyser, shows the input/output screen of the DSS, with the 
production process figures entered by the aquafarmer in the upper right hand corner of the 
screen.  The DSS calculates the wholesale value and process costs of the discarded product 
per year. A calculation of the value of rejected harvests indicates the cost of loss to the 
aquafarm business.  The DSS model assumes that the number of rejected wholesale batches 
may be reduced due to the introduction of B2P Coliquik™ tests.   
In the DSS, the aquafarmers are given an example that by introducing a B2P testing regime, 
the farmer will achieve a tenfold reduction of the rejection rate; from two rejected each year 
to two rejected each twenty years, that is, from 2 per cent to 0.2 per cent.  If this reduction is 
achieved for total batches per year, the savings in process costs per year is $13,500 and the 
additional wholesale product available for sale will be $27,000.  Consequently, an investment 
of $10,000 per year for B2P Coliquik™ testing could achieve these savings.  Accordingly, 
given the assumptions of the DSS model, the cost/benefit decision would be to utilise the 
Coliquik test in the process.   
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      Table 5-3:  Risk Management Cost Benefit Analyser 
Coliquik™ Investment Analyser™   Example   
Your Data 
Using 
  Example Using Coliquik Your Data Coliquik 
Wholesale value of mollusc (Dollars per dozen) $5.00 $5.00 $5.50 $5.50 
Average wholesale batch size (dozen) 3000 3000 5000 5000 
Number of Rejected Wholesale batches/year 2 0.2 1.6 0.16 
Total Batches Processed (batches/year) 100 100 160 160 
Process Cost (Dollars/dozen) $2.50 $2.50 $3.00 $3.00 
(Harvesting, processing, chilling, packaging)         
Coliquik Tests per Batch 0 4 0 4 
Cost per Coliquik Test $0.00 $25.00 $0.00 $25.00 
Results         
Reject rate per year 2.00% 0.20% 1.00% 0.10% 
Wholesale Value per Batch $15,000 $15,000 $27,500 $27,500 
Wholesale Sales Value per Year $1,470,000 $1,497,000 $4,356,000 $4,395,600 
Wholesale Value of Discarded Product per Year $30,000 $3,000 $44,000 $4,400 
Process Cost of Discarded Product/Year $15,000 $1,500 $24,000 $2,400 
Total Cost of Coliquik Tests per Year   $10,000   $16,000 
Net Reduction in Discarded Process Cost per Year (using Coliquik)   $13,500   $21,600 
Additional Wholesale Product Available (Dollars/Year) (using Coliquik)   $27,000   $39,600 
Conclusion         
In the example, if Coliquik™ reduces the reject rate from 2% to 0.2% of all 
batches processed per annum, then the saving in process costs per annum is  $13,500       
The additional wholesale product available for sale per annum is $27,000       
To achieve these benefits the required annual investment in Coliquik™ tests is  $10,000       
Since the benefits exceed the costs of using Coliquik, it is worth the investment.         
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The results of the calculations indicate that the cost of using B2P Coliquik™ is less than the 
potential savings gained by reducing lost harvests.  The potential savings easily cover the cost 
of the B2P testing regime.  Using the DSS, the aquafarmer can easily calculate the net benefit 
to the company using the B2P tests.  Investigation that is much more detailed and modelling 
is required to quantify more specifically the expected reduction in rejection rate.  Such an 
investigation is beyond the scope of this research. 
The oyster aquafarmers were issued a copy of the DSS so that they could explore the values 
without discussing confidential data.  Dollimore and Pope of BioMarine used the DSS and 
returned a calculation using two tests per batch.  Pope commented: 
“Ultimately I think we would use an E. coli flesh test that would be performed as 
close to the harvest time as possible. In our experience testing the growing water 
has never been a reliable indicator.” (Pope, Interview, June 10, 2004) 
Theme Three: Quality Performance of B2P Products   
This section summarises the research results of the B2P products‟ performance in terms of 
quality and categorises the results.  Product refinement suggestions taken from questionnaires, 
interviews and field visits have been summarised and presented based on four main 
categories: 
1. Packaging design; 
2. Literature design and content; 
3. Product design (the physical mechanisms of the product); 
4. Control factors (volume, temperature and time variables). 
Sub-categories were created for each main category.  Comments and recommendations from 
the four participants were compiled in each sub-category and displayed in Table 5-4, B2P 
Products - Quality Performance, which includes suggested actions.  (The recommendations 
are taken primarily from the aquafarmers‟ comments and the researcher included additional 
recommendations.)  
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Table 5-4:  B2P Products - Quality Performance 
B2P Coliquik™   
Packaging Design Problem/Recommendation Suggested Action 
Ease of use in field No scissors on site, need a tear-open bag 
Can‟t read for change every hour 
All bags tear open and easy to unseal and re-seal 
Design a system to read and report on results automatically 
Easy to calibrate results Print calibration chart on packaging for use in the 
field 
Design colour chart and print on outer bag 
Packaging of parts Caps and things a bit fiddly  
Can you make a transparent bag? (bits can be 
seen) 
Used a mesh device to test meat with Coliquik 
Eliminate the need for handling of sterile caps in the field.  
List contents of the kit on outside packaging. 
Include a single mesh device in Coliquik kit, with instructions. 
Literature Content   
Contact details of 
suppliers 
Not easy to find a water bath or incubator.  Provide 
list of suppliers in literature. 
Supply incubator or list of suppliers who sell incubators or water 
baths. Create a device which easily straps the filter to the body like a 
money pouch used by travellers. 
Clearer images Images hard to see on Coliquik™ instructions print-
out (Appendix C), which was printed on a colour 
lazer printer. 
Design brochure similar to RCT-S product brochure, dark background 
behind the Coliquik syringe, image # 8: without hand. 
Example of blue filter (No. 11) looks purple, change to look bluer. 
Product Design   
Science of the Test Need an E. coli test for shellfish meat testing 
Need a Salmonella test for growing waters 
Design an E. coli version of B2P RCT-S™ and Coliquik™ 
Design a Salmonella version of B2P RCT-S™ and Coliquik™ 
Security of contents Pressure on syringe can “explode” Coliquik parts. 
Make it easier to push through the water. 
Syringe may be altered to allow it (the mesh disk) to withstand 
greater pressure.  Directions on use of mesh filter or stomacher bag. 
Strength of materials 
 
 
B2P Coliquik™  
High pressure when forcing the water through can 
cause the syringe filter to break. 
Possible to just twist the joiners off trying to 
unscrew something that is not unscrewable. 
Suggest modest pressure should be applied when pushing the water 
through the syringe filter. 
Consider a different method of securing the filter parts (caps and 
connectors) on the syringe. 
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B2P Coliquik™ 
Strength of materials 
(Continued) 
Problem/Recommendation 
Use of mesh screens to filter out large particles or 
algae in the water worked well in two cases.  
Suggested Action 
Consider offering the mesh screen or other type of device for use 
with Coliquik to assist in testing meats or murky water.  
Control Factors   
Calibration of Volume, 
Temperature, Time 
1. Design a chart to calibrate the Coliquik™ test for 
time, temperature and volume. 
   
2. Samples of 100 ml too difficult 
3. More temperature flexibility 
4. A specific E. coli test 
1. Portable calibration graph (possibly print on the packaging), which 
allows recording and calibration of variable temperatures during 
processing and volume of water being tested. 
2. Easier way of sampling larger quantities (e.g. 100 ml) 
3. Investigate option to increase speed of the Coliquik™ tests by 
increasing temperature 
4. Provide another test to determine E. coli  
Product Care Participant not aware of required storage 
temperature 
Participant was not aware that the product is 
sensitive to light, did not read the brochure. 
Storage temperature on packaging:  KEEP REFRIGERATED BEFORE 
USE. 
Sunshield in plastic of bottle or removable sleeve to protect from light 
until used. Print on packaging: KEEP PRODUCT OUT OF LIGHT 
Speed of Result Full test length of 12-14  hours, need shorter test  Reduce the testing time to eight hours maximum. 
Sample Preparation Needed more sample preparation guidance (when 
testing meat samples (King 2004) 
Evaluate solids sampling preparation options for use with Coliquik™ 
and develop products which assist with this.  
B2P RCT-S™    
Product Design RCT-S  Larger jars with more secure lids Investigate ergonomics of lid removal and securing, size of jar. 
Security/safety of 
contents 
RCT-S „pill‟ in lid leaked into the bottle Secure „pill‟ to ensure no leakage.   
Sample Preparation RCT-S: Needed more sample preparation guidance 
(for use with meat samples) 
Review Donovan method for sampling meat and design an 
information directional brochure (Donovan et al. 1998) 
Testing Temperature RCT-S: More testing temperature flexibility Identify options for speeding up test through higher temperatures. 
Offer chart for calibrating varying temperature ranges. 
B2P Water-Check™   
Strength of materials Water-check: Received broken spikes.  
Make stronger Water-Check spikes 
Improve Water-Check spike design to increase strength 
Improve packaging for ease of opening. 
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The aquafarmers‟ comments and recommendations suggested several areas for improvement.   
Packaging Design:  
 Ease of Use in the Field:  The aquafarmers noted their difficulty in assembling the B2P 
Coliquik™ syringe and calibrating to achieve valid results when conducting the test under 
difficult field conditions.  B2P Coliquik™ required greater product assembly assistance 
(by phone) than B2P RCT-S™ and B2P Water-Check™ products.  The B2P Coliquik™ 
products were not easy to use at first.  Assembly of the kit was confusing at first attempts 
and required considerable care in use.  This experience, however, did not deter them from 
using the product during the trials.  After a few uses, they were able to use the Coliquik™ 
kit effectively with confidence and indicated an interest in using it in future.  The 
participants, however, expressed a need for additional testing materials and equipment to 
make testing easier, and to ensure valid and consistent results.     
 Ease of Calibrating Results: The B2P Coliquik™ syringe was not intuitively easy to 
„read‟ for non-scientific users, King and Belton.  The oyster farmers were able to calibrate 
the results of the total coliforms tests but requested an E. coli version of the B2P 
Coliquik™ and RCT-S™ products, to assist in „predicting‟ the standard E. coli laboratory 
tests.  Additional recommendations included a small product manual or some sort of kit 
that explains what is needed to use the B2P tests, where to get the additional equipment 
(such as water baths or incubators) and the local suppliers, the protocols necessary to be 
used in conducting the tests. 
 Packaging of Parts: The aquafarmers asked questions regarding the sterility of the 
components and whether testing in possibly contaminated field conditions would affect 
results.  Suggestions were made to provide packaging instructions on how to keep the 
product sterile and to package the parts so that they would not be lost (this comment 
referred to Coliquik™). 
Product Design: 
 Security/Safety of Contents: Product design suggestions were made for the B2P 
Coliquik™ syringe and the RCT-S™ bottle to improve security of the contents.  The 
RCT-S test rated very highly in the ease of use, portability, directions and packaging 
categories, with one farmer commenting on the security of the lid and the need to prevent 
leakage. 
 Strength of Materials: Wood of Sanford Kaeo trialled B2P Water-Check™ and 
recommended a more durable B2P Water-check™ spike be designed.  
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Control Factors:  
 Calibration of Volume, Temperature and Time: The aquafarmers noted their difficulty 
with calibrating to achieve valid results when conducting the test under irregular 
temperature conditions.  An increase in temperature can speed up the test result and a 
lower temperature will lengthen the time for results to appear.  (Bacteria grow faster in 
warmer conditions.)   
 Product Care: Questions were also asked during interviews regarding product care: “Do 
we throw it away?” and “What about a transparent bag?”.  Two participants were not 
aware of the need to keep the product out of the sunlight nor had they read any of the 
instructions on how to dispose of the product.   
Safety and security of the product, especially the procedures needed to keep it sterile, were 
mentioned only in passing during the interviews.   
Product care and procedures need to be explained in enough detail and clearly in the 
directions to ensure security.  Sufficient warnings are needed on the sterile conditions 
required in the testing environment, on the effects of temperature variations, on light exposure 
and on disposal safety to ensure participant awareness of these factors. 
 Speed of Result:  All participants requested a shorter testing time and a chart to assist in 
calibrating the time/temperature readings.   
However, as the B2P test provides a quicker result than the standard laboratory test, the speed 
of the result is not as much an issue as the ability of the test to accurately „predict‟ the 
standard laboratory result, which needs to be adequately proven. 
 Sample Preparation: Instructions were requested on the preparation of meat samples for 
testing with Coliquik or RCT-S. 
The results of the questionnaire and interview data assessing B2P products have identified a 
list of product improvements.  While most of the recommendations may require changes to 
the design of the existing products, the request for an E. coli version of the B2P tests may 
require considerable investment of scientific analysis.  The costs of making the recommended 
product improvements will need to be assessed against the potential value of the market 
opportunities in the aquafarming and other industries.  Analysis tools can be applied to 
distinguish product changes by categories of high, medium and low need, from the standpoint 
of the customer.  For example, product characteristics that are essential for safety and ease of 
use would be regarded as essential changes, while design features that provide emotive 
responses (such as flashy packaging) would need to be carefully evaluated.  In Chapter Two, 
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the concept of Voice of the Customer (VOC) and Customer Perceived Value (CPV) were 
introduced.  These tools assist in identifying product attributes and evaluating the attributes 
based on customer perception of value.  The research has obtained VOC feedback from field 
trials.  CPV analysis will assist in clarifying product design criteria.   
Establishing Primary Criteria for Adoption through Customer Perceived Value (CPV) 
Analysis 
The research results from an assessment of B2P products in the context of the CPV concept 
have been categorised to identify the practical product improvements that can be made.  This 
section analyses the aquafarmers‟ ratings of the product characteristics in the context of the 
CPV concept (Belliveau et al. 2002).   
The NPD methods of analysis outlined by Barabba and Zaltman (1991), Cagan and Vogel 
(2002), and Gale (1994) have assisted the research process.  These methods have provided a 
framework to enable „value-driven‟ product design change.  Value-driven product design can 
deliver greater value to the customer.  CPV analysis identifies product quality attributes that 
are of value to the customer and builds these into the product or service.  In order to assess the 
potential value of the B2P products to the aquafarmers, the researcher needed to gain an 
understanding of participants‟ customers, distributors, retailers and consumers.   
According to Cagan and Vogel, the features of „utility‟, „usability‟ and „desirability‟ should 
be considered when designing products to be positioned to deliver high value to the customer.  
“People purchase products that enrich their experiences based on what is important to them, 
i.e., their values.  The product must support that value base.  The more the product does 
support that base, i.e., the higher its perceived value, the more people will pay for it.” (Cagan 
and Vogel 2002, p. 57))   
The researcher conducted a Value Opportunity (VO) analysis of the research data, defining 
attributes that the aquafarmer associated with utility, usability and desirability.  This enabled a 
preliminary evaluation of the B2P products‟ ability to deliver value in those attributes areas, 
as perceived by the four cases.  (The results of a „VOA of the B2P™ products is displayed in 
Appendix E, Table E-11: Value Opportunity Analysis (VOA) Matrix.) 
Categorising and rating B2P product features based on questionnaire and interview data 
created a VO matrix.  The B2P products were assessed for their ability to deliver value and 
benefits in each of the attribute areas to the mollusc sector and their customers.  By 
identifying the unique, highly prized, desirable attributes of the B2P products and matching 
these with the urgent needs of the aquafarmers and the aquafarmers‟ customers, a value 
opportunity was determined. 
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Table 5-5, Criteria for Adoption in the NZ Mollusc Sector, lists the highly valued attributes 
that represent the criteria of adoption by the aquafarmers.  This is followed by Figure 5-4, 
Criteria for Adoption in Customer Perceived Value (CPV) Chain, which illustrates the key 
B2P product attributes that deliver value to aquafarmers. 
Table 5-5:  Criteria for Adoption in the NZ Mollusc Sector 
Primary Criteria for Adoption Associated Features of Importance 
Quick Results within eight hours 
Predicts results of standard laboratory tests Proven statistics 
Portable Temperature control while travelling 
Affordable In the range of the price of a laboratory test 
Easy to Use Easy to open, durable in field assembly 
Easy to calibrate results from packaging 
display 
Packaging and design ensures sterility in all 
conditions 
Cost Savings Fewer lost harvests, less wastage, reduced 
labour and production costs,  
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Figure 5-4: Criteria for Adoption Customer Perceived Value (CPV) Chain 
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Chapter Five Summary 
This chapter presented results of data collection and analysis, in which three themes were 
identified and presented:  
1) Use of B2P products in the aquafarm business environment;  
2) The potential value of B2P products to aquafarm businesses; 
3) Customer perceived performance of B2P products.   
Through analysis of the predominating themes and the data from field trials, questionnaires and 
interviews, the four aquaculture farmers‟ product adoption criteria was determined.  An in-depth 
analysis of the aquafarm production and processing cycle helped determine the critical key 
points in the cycle and the benefits of B2P product use at those points.  The research identified 
the costs and benefits of using the B2P products.  An evaluation of the cost of a late “positive” 
(high bacterial count) indicated that the later in the cycle that a “positive” test is detected the 
greater the cost to the aquafarm business and the industry.  Use of B2P products as early in the 
cycle as possible, before harvesting, provides the greatest benefit to the company as it would 
prevent losses due to harvesting contaminated shellfish.   
The suggested cost benefits are estimated and confirmed by the aquafarmers to provide a 
savings equivalent to tens of thousands of dollars per year by reducing the cost of testing and by 
reducing wastage.  Additional costs can be reduced through improvements in the production and 
processing cycle, such as reduced wait-times to improve product delivery times. 
Recommendations were made by the aquafarmers for design changes to improve product and 
packaging design, product safety, durability and ease of use (e.g. ability to read the results 
easily).  Improvements have been suggested for all three B2P products.  The final analysis 
provided criteria for adoption indicators based on product attributes and the perceived value of 
those attributes to the aquafarmers.  The B2P products were rated highly for critical key 
attributes, which determined the primary criteria for adoption.  Minor improvements in 
packaging and labelling would be required before the products are released to this aquaculture 
industry sector.  B2P Limited now needs to identify the affordable first options for product 
refinements and make the required changes. 
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The primary criteria (benefits) for adoption of B2P products were identified as: 
 Quick:  Able to provide an accurate result to in eight hours or less; 
 Portable; 
 Predicts the standard laboratory tests; 
 Affordable (equivalent in price to standard laboratory tests); 
 Provides savings for the company; 
 Easy to use. 
The influence of the testing and regulatory authorities was assessed in the context of quality 
standards required in bacterial testing.  While B2P products cannot substitute for regulatory 
tests, they may be used to monitor growing waters to predict the results of standard laboratory 
tests for total coliforms and can act as a warning indicator for high quantities of E. coli and 
faecal coliforms.  A key benefit is the ability to easily determine environmental conditions in 
potential new farming areas and to test for contamination of shellfish meat before processing 
shellfish.  Aquafarmers also requested a test for E. coli and for Salmonella. 
The process of evaluating the new B2P Coliquik™ product in the mollusc sector provided 
adequate data to make the decision for the B2P project to move to the Beta stage of the NPD 
process. 
The success in use of the alpha test model for field tests to enable the Go / No Go decision for 
product development in the NPD cycle, has allowed the researcher to reach a conclusion 
regarding the alpha testing process‟ usability in future projects. 
Field research using direct customer feedback on product benefits early in the new product 
development cycle (in the Alpha phase) is a viable method of determining the potential for 
adoption of new products in a new market. 
Chapter Six will identify the information needed to provide adequate evidence and support for 
product adoption by the mollusc sector.   
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Chapter Six:  Product and Market Development in an Entrepreneurial 
Context  
 
In Chapter Five, the results of the four case narrative field trials were presented and the potential 
benefits that the B2P products offered to the mollusc sector were examined.   
This chapter determines whether the research answers the following questions:  
1. What information can the start-up company provide to the potential customer to 
improve the likelihood that they will purchase and use the new product? 
2. What data will provide adequate evidence and support for the adoption of the product 
by other businesses from the same industry? 
The research has provided Sharpin with adequate information to enable decisions for product 
development.  These decisions were based on the following information: 
 Specific product modifications required by the aquafarmers may be achieved and are within 
B2P‟s budget. 
 The potential customers perceive value in the B2P products (with modifications).  The B2P 
products provide benefits that aquafarmers are willing to pay for. 
 The potential for the same or similar results (of high-perceived benefit and willingness to 
pay) may be repeatable in other segments of the same industry both domestically and 
internationally. 
The research has determined the information required by the mollusc sector to assist in uptake 
or product adoption, and is presented in this chapter.  The researcher identifies the information 
required by other sectors of aquaculture industry to assist and support product uptake.  There is 
potential to use the research information to enter the world mollusc sector.  Finally, the 
researcher will complete the process template for B2P NPD to assist in future research projects. 
Information to Achieve Product Adoption in the Mollusc Sector 
The capability of B2P products to deliver value and benefits at an acceptable cost to the four 
mollusc sector representatives has been determined in Chapter Five.  Following the analysis, 
results and product improvement recommendations were reviewed with Sharpin (Sharpin, 
Interview June 22, 2004) and she confirmed that all product recommendations would be 
implemented.  To stimulate the purchase of B2P products, a marketing strategy must alert 
potential customers to the opportunity of reduced costs.  
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Using breakthrough technology, and in keeping with her standard speed in testing the science of 
the idea, Sharpin has devised a new mechanism for incubating and reading the B2P Coliquik™ 
results and for speeding up the testing time to less than eight hours.  She has also confirmed that 
she will be able to offer an E. coli test.  The B2P product refinements may take an additional six 
months before they are fully ready for international markets and will be ready for Beta trials in 
New Zealand before October 2004. 
Further research is necessary to determine the size of the market demand for the new E. coli 
test.  A decision to manufacture can then be made based on a cost justification of expenditure 
versus potential sales.  The innovation could be very desirable to the New Zealand mollusc 
sector (and very likely the world mollusc sector). 
Following the product revisions, Sharpin may use the following information, describing all B2P 
tests, to encourage the mollusc sector to adopt B2P products:  
 Portable and easy to use in marine environments; 
 Secure results when used in unsterile conditions; 
 Results in eight hours or less; 
 Affordable/pays for itself; 
 Provides a decision support system-to determine value of costs versus benefits.  
Also: 
1.  Coliquik™  is a cost effective means of  monitoring shellfish growing areas 
 Predicting standard laboratory tests when testing for total coliforms. 
 As a warning indicator test to determine high levels of E. coli or faecal coliforms 
2. RCT-S™  reduces the risk of harvesting or processing contaminated shellfish 
 Predict standard laboratory tests when testing for total coliforms. 
 Use as a warning indicator to determine high levels of E. coli or faecal coliforms. 
 Test shellfish before harvesting and processing to reduce risk of harvesting or 
processing contaminated shellfish. 
3. Test Earlier with B2P Products to Reduce Risk of Lost Harvests 
 Test earlier with portable tests to ensure bacterial levels are safe to harvest. 
 Savings of the cost of a lost harvest – potential to save $10,000 for one harvest.  
 Avoid the costs of returning shellfish to the growing waters. 
 Reduce labour and production costs – fewer lost harvests. 
4. B2P Products Provide Quick Tests which Assist in Making Harvest Decisions 
 Confirm laboratory test results after environmental events have caused closure of 
harvest in areas. 
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 Provide consistent results for harvest decisions on weekends and holidays when 
laboratories not available. 
5. Use B2P Water-Check™ 
 To monitor bacterial levels in incoming streams and fresh water sources near housing 
and farms where run-offs could be potentially contaminated; 
 Test bench-tops and processing waters for bacterial levels. 
Following the release of the E. coli test and the breakthrough technology for reading results, 
Sharpin expects to be able to predict standard laboratory tests for E. coli bacteria results within 
six hours.  Accurate test results should be provided through an automatic reading mechanism. 
New Zealand Mollusc Sector Potential 
While the select group of case participants have responded favourably to B2P products, further 
research is required to identify the potential for the adoption of the B2P products in the 
segments represented by the participants, namely, oyster, clam and paua aquafarms.   
The volume of mollusc exports in each of these sector areas has been difficult to acquire, 
however MFish provided numbers of aquafarming licences, leases and permits for each sector.  
Table D-3, New Zealand Mollusc Aquaculture Industry Sector - Aquafarm Statistics (Shellfish), 
(in Appendix D) provides a list of the number and type of mollusc farms.  The size of each farm 
is not listed, but the data is available.  An analysis of the farm data will provide estimated 
mollusc production volumes and quality testing requirements.   
(Morrisey and Swales 1997) have assessed the oyster sub-sector of the mollusc sector in a 
comprehensive report on the future of aquaculture in the Auckland Region.  The implications of 
this report indicate that the oyster farmers and other intertidal farming groups are likely to 
maintain a long-term need for a rapid testing mechanism that predicts standard laboratory tests.   
Based on figures acquired in alpha tests (Appendix B, Table B-6: Cost of Production 
Summary), an assessment has been made of the potential sales of an E. coli test in the oyster 
farming sector.  There are approximately 230 Pacific oyster farm licenses in New Zealand.   
Table 6-1:  Estimated E. coli Test Usage by Oyster Farms 
Oyster Farms Number of  Tests / Year Total Sales / Year 
1 Oyster Farm 1200 (4 tests / day) $24,000 ($20./test) 
50 Oyster Farms  60,000(@ 1200/year) $ 1,200,000. 
Table 6-1, Estimated E. coli Test Usage by Oyster Farms, illustrates potential sales if 50 oyster 
farms conducted four B2P E. coli tests per day for 300 days in one year.  Further research is 
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needed to determine the size of potential adoption of the B2P products by the oyster, clam and 
paua farming sectors. 
International Aquaculture Markets for B2P Products 
Preliminary market research undertaken by B2P research programme has identified international 
market opportunities to enter aquafarm markets in Europe and Asia.  As mentioned in Chapter 
Four, the international mollusc sector has similar problems to those of its New Zealand 
counterpart.  These include environmental events, bacterial contamination of growing waters 
from sewage spills and faecal run-off from nearby farms and long waits for laboratory tests.  
Accordingly, overseas aquafarms with similar environmental conditions need additional tools to 
monitor environmental conditions and to predict laboratory tests.   
Sharpin wants to take advantage of opportunities she sees to develop markets for the B2P 
products where quality of shellfish production is becoming more difficult to manage due to an 
increase in population and tourism usage.  As in New Zealand, European aquafarmers are 
interested in new products that assist in managing microbiological bacteria contamination. 
Unlike other world aquaculture industries, New Zealand is a relatively young industry.  The 
B2P products may be of greater need to the world aquaculture industry due to human population 
growth in coastal areas, common use (by other industries, such as tourism) of growing waters 
and industry „maturity‟ issues.  For example, the Mediterranean aquaculture industry is 
gradually reaching a „maturity crisis‟, which refers not only to the drop of the price of the final 
product now considered a commodity but also to the lack of a common framework of 
understanding and operation throughout the Mediterranean.   
Accordingly, B2P must convey the ability of the B2P products to improve the quality of 
delivered shellfish by reducing the risk of harvesting contaminated shellfish.  The impact of a 
lost harvest on bottom line and the ability of the B2P products to reduce wastage and save costs 
should also be communicated. 
Based on this research the researcher identified key aquaculture markets which are suitable for 
B2P products: 
1. Aquafarming companies which are primarily focusing on quality as a key driver 
for use of testing equipment; where quality of water is seen as a key determinant of 
health and safety of the product. 
2. Aquafarm owners who understand and promote their product under a regulated 
environment of safety and health standards, monitored in association with 
government and industry associations. 
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3. Aquafarmers who are selling to domestic and international markets – and are 
therefore testing water and meat (fish) through a life cycle from breeding to export 
and delivery. 
With additional market research through the B2P distribution network, the number of 
appropriate businesses and volumes of production in international mollusc sectors can be 
identified and targeted.   
Implications of Research for other Segments of the New Zealand Aquaculture Industry 
This section discusses what data is required to provide adequate evidence and support for 
adoption of the products by other businesses from the same industry. 
The research has identified that the primary concern for most intertidal aquafarms and land-
based mollusc aquafarms is the need to reduce the risk of loss of health of fish or shellfish by 
improving the conditions of the growing waters.  Interviews with members of other sectors of 
the aquaculture industry indicated limited interest in tests for „total coliform‟ bacteria and 
requested information on other bacterial tests for contaminating organisms such as E. coli.  
Approaches were made to aquaculture industry organisations to provide information on the B2P 
products in membership newsletters and conferences.  The researcher identified specific market 
opportunities and these are presented below. 
 The land-based aquafarm segment of the aquaculture industry. This segment has 
identified a need to determine contaminating bacteria that may have been introduced into 
outdoor growing ponds through environmental events.  (Aquaculture Australasia Limited 
represented this segment in the trials.)  This segment is not greatly affected by coliform 
producing weather “events”.  However, where aquafarms use outdoor catchment or holding 
ponds fed by rivers or ocean water, there is a need for tools to detect contaminating bacteria.  
Total coliform tests may also be useful for indicating increased bacteria in the interior flow-
through aquafarm systems.  Two aquaculture farms using flow-through systems include The 
Prawn Farm in Taupo and Silverdale Marine Hatchery in Auckland.  They have indicated an 
interest in participating in Beta tests (which require limited participant effort). 
 Re-circulating systems. The segment of the aquaculture industry that uses re-circulating 
water in a contained, controlled environment is a target market for the B2P products.  These 
aquaculture “units” test fresh water, salt water and shellfish food for contaminating bacteria.  
An example is Cloudy Bay Marine Farms, a re-circulating system to seed and grow paua in 
an enclosed environment. 
 Recreational aquaculture organisations. These house fish in tanks and have indicated an 
interest in B2P products.  Seahorse World in Picton, a tourism aquarium facility owned by 
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Philip Mladenov and a group of investors, has been trialling the B2P products in parallel to 
this research.  There is potential to target this market for quality testing of fresh water, salt 
water and fish food in tank environments. 
 Educational institutes. Those conducting training on all aspects of aquafarming are a 
potential market for B2P products.  The Mahurangi Technical Institute has agreed to trial 
B2P products in specimen fish tanks.  This also opens the opportunity to train institute 
students on using products.  While this is not likely to be a lucrative market for the sale of 
the products, there are opportunities to test the B2P products in varying conditions, which 
may open new markets. 
 Mollusc spat farms. The paua “re-seeding” programme mentioned by King of Aquaculture 
Australasia could lead to a great demand for spat from New Zealand paua farms.  Spat 
farms have a need to test for total coliforms and E. coli to assist in producing the highest 
possible growth rate of the animals in early growth stages. 
 Other sectors of the aquaculture industry.  These sectors may be interested in B2P 
products and there is an opportunity to investigate further: 
 Large export fishery packaging companies that may be interested in “in-process” tests 
for use in packaging processes.  
 Seafood value added packaging processes such as bottled clams and mussels. 
 The need for an E. coli test in other segments of the aquaculture industry and in 
businesses processing frozen, fresh and live seafood products. 
Further research is required to determine the interest of each of these groups in the revised B2P 
products (final prototype including E. coli test). 
Market Opportunities for Early Adopter and Early Majority  
Literature indicates that NPD methods need to include marketing strategies for new product 
diffusion in different market segments.  The research results, known as Voice of Customer 
(VOC) intelligence can be used to develop products for world markets.  Table 6-2, Buyer 
Behaviour in the Aquaculture Industry, illustrates the buying characteristics of potential 
customers observed by the researcher through industry analysis and field trials.  Innovators and 
early adopters are more easily won over to the new ideas and will take the product in its 
unrefined state in order to fulfil an urgent need for quick, easy-to-use tests.  
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Table 6-2:   Buyer Behaviour in the New Zealand Aquaculture Industry 
Behaviour’ 
Groups 
Reason for Need Motivation 
Innovators 
and Early 
Adopters 
Need ‘in-process’ 
tests  urgently  
See the benefits of 
adopting new 
technology to 
maintain 
competitive edge. 
Maintaining a competitive edge by producing a 
quality product 
See in-process tests as a means to economic 
gains through the reduction of risk (loss of 
product, longer shelf life). 
Urgent need for quick results on site due to 
contamination through weather or unknown 
causes. 
Early 
Majority 
Following 
regulatory rules, 
see opportunity to 
improve product 
quality through ‘in 
process’ testing 
May be expanding facilities or have a product 
which is not affected by slight contamination 
(pearl farmers) 
Will consider product for breeding cycles of the 
farming process. Do not initially see a 
competitive advantage.  
Late 
Majority 
 
Only follow 
regulated testing 
programmes. Have 
labs ‘in house’  
Process is regulated heavily e.g. manufacturing 
and packaging plants (food and water tested 
under strict regulations). Willing to use only to 
prove a more precise method exists. Reluctant 
to accept proof 
Adapted from Chaston (2000) 
The literature has also highlighted the potential for the relationship with the lead user 
(innovator) to become something akin to that of a business partner.  The research selected four 
innovators/early adopters willing to trial B2P products in the hope that the products would meet 
their urgent needs.  Dollimore of BioMarine Ltd., a leader in the New Zealand aquaculture 
industry, may suitably be called an innovator (von Hippel 1982) and could become a lead user 
(von Hippel 1989), providing breakthrough ideas to the entrepreneur in the future.  The 
development of lead user relationships in international markets will be difficult for an export 
company relying on distributors to market products.   
While the research indicated a potential adoption by the four innovator/early adopter 
aquafarmers, considerable research is needed to identify the size and nature of the early adopter 
and early majority markets in both the local mollusc sector and international aquaculture 
markets. 
The researcher concludes that B2P must adequately assess the size of the early adopter market 
before releasing products to new markets.  To do this, B2P will need to gather information on 
the international aquaculture industry‟s product uptake potential through its product distributors. 
As B2P markets new products exclusively through distributors, the lead user needs to be made 
accessible to the entrepreneur by the distributors.  It is important, therefore, that B2P assists the 
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distributor in understanding the new (mollusc aquafarm) market.  Equally important is the need 
to create channels of communication to the international aquafarm innovators/early adopters to 
ensure that Sharpin has access to this vital market feedback. 
Chaston (2000) identifies a problem with the common practice among many fast moving 
consumer goods firms to adopt a mass-market approach immediately seeking to gain 
widespread distribution for a new product and underpinning the launch with heavy promotional 
spending.  He says that this approach has a fundamental flaw, which assumes that all customers 
are willing to change their product usage patterns immediately and switch to the new offering.  
When analysing the B2P approach to new markets, it appears that the B2P strategy may have 
some of the inherent dangers of the market strategy described by Chaston (2000).  Development 
of products in the B2B markets relies on the interdependence between B2P, the distributor firm 
and the buyer. 
As mentioned in Chapter Two, Hultink and Hart (1998) and Bygrave (1997) identify the need to 
prepare the distributor network for product launch early in the NPD life cycle.  Can large 
distributors be relied on to introduce technically complex products aimed for niche markets?  It 
would be appropriate to place time and emphasis on developing distributor contracts early in the 
NPD cycle allowing the entrepreneur to have an influence on the market approach (through Beta 
testing, training and design of marketing materials). 
B2P Framework for Integrated Approach to Product Development 
In this section, the researcher summarises previous conceptual and empirical findings by 
recommending changes in design of market strategies, product development processes and 
learning structures within the B2P entrepreneurial start-up.  A structured method combining 
alpha and Beta testing processes with other recommended processes is documented here for use 
in future B2P NPD projects. 
To reach niche markets and maintain competitive advantage, the NPD process needs speed, 
quality and flexibility of design.  The need to develop teams working to unrivalled production 
schedules, while remaining flexible to the Voice of the Customer (VOC) and keeping abreast of 
market influences (such as government regulations and competition) is the challenge for 
entrepreneurial firms introducing new breakthrough products in competitive global markets. 
Figure 6-1: B2P High Level Market Research Process, illustrates the streamlined view of the 
product development process in which the distributor is educated before the international Beta 
testing phase.  During the alpha and Beta test phases, the NPD team should be planning for 
international Beta tests. 
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Figure 6-1:  B2P High Level Market Research Process 
 
The researcher has identified New Zealand alpha and Beta testing activities as: 
 NZ Alpha test: Identify and interview industry experts, select industry innovators, identify 
alpha test sites, initiate field trials, analyse and report results and decide options. 
 NZ Beta test: Revise products based on alpha stage decisions.  Finalise product marketing 
mix for New Zealand and international markets.  Select distributors based on their ability to 
meet the critical success factors: availability, capability and quality as recommended by 
(Hultink and Hart 1998). 
The structured NPD market research process differs from the current B2P approach to the 
market, as the process pro-actively engages the customer in product definition at the alpha and 
Beta phases in order to ensure the product has potential to be adopted in a specific industry.  
Distributor contracts and training in the New Zealand Beta phase will be necessary to ensure 
that international Beta testing provides adequate feedback. 
The structured NPD market research process will ensure that the distributors are educated on the 
aquaculture industry and that the B2P product is adequately refined for that industry during the 
international Beta test phase.  It also provides Sharpin with lead user feedback from 
international early adopters (or lead users).  When the final product is ready for launch, the 
distributor can approach the new market with greater knowledge, speed and accuracy, thereby 
increasing the potential for sales.   
To assist Sharpin and B2P in creating systems for an integrated approach to NPD, the researcher 
has developed a process diagram, Table 6-3, The B2P Framework for Integrated Approach to 
Product Development (IAPD framework).  This table, which integrates the work of Allen 
(1999), Bray (1995), Cooper et al. (2002) and Wheelwright and Clark (1992), illustrates the 
development phases of four business functions: science/engineering, marketing, manufacturing 
and finance.  Although these groups are not clearly delineated by specific roles or functions in 
the current B2P structure, the company will require thinking and skills in each of these 
processes.  As the company grows, specialty expertise may be required to fulfil roles in each of 
the functional areas.   
The StageGate-TD (Cooper et al. 2002) process presented in Appendix D (Table D-4), is 
included in the IAPD framework (Table 6-3), feeding into Stage One: Concept Development 
NZ Alpha Test NZ Beta Test 
Distributor 
Education 
International  
Beta Test 
Prepare for 
Launch 
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and Investigation.  The StageGate-TD process will enable Sharpin to plan and manage the 
concurrent science projects through a structured NPD process.  The model integrates the B2P 
High Level Market Research Process (Figure 6-1) into the IAPD framework marketing function.   
NPD Research Process Templates  
Figure 6-2, Alpha and Beta Stage NPD Market Research Processes, displays components of the 
alpha and Beta stages in a process model template, which can be introduced into all future B2P 
NPD projects.  Activities illustrated in Figure 6-2 are designed to be integrated with the IAPD 
framework. 
A flow diagram indicating the phases of the alpha testing (referring to Cooper‟s Stage-Gate™ 
model) undertaken in the research is displayed with the key activities for each phase.  The 
go/no-go to Beta trial point in the cycle is highlighted as this is the point where the Cooper et al. 
(2002) analysis of science projects and Belliveau et al. (2002) questions of product viability 
could be used to assist in making the go/no-go decisions.  As most B2P projects include 
science-based experimentation, the StageGate-TD process may be useful in improving controls 
and defining decision points for acceptance of new science products.  The StageGate-TD 
process feeds into the Stage-Gate™ model at either stage one, two, or three and allows for 
greater experimentation in the earlier stages of the process.  The check-list of high level 
StageGate-TD outcomes is listed in Table D-4, Appendix D. (Cooper et al. 2002) 
The IAPD framework integrates Stage-Gates™ „gates of analysis‟ (Cooper et al. 2002) to 
ensure the NPD project is authorised to proceed at each stage based on critical factors such as 
ensuring that VOC (Cagan 2002) and value-driven design criteria (Gale 1994) are considered.   
The potential benefits of a structured NPD approach include: 
 Accurate assessments of market demand; 
 Fewer product revisions following product release; 
 Greater efficiency in production capacity planning. 
By placing structured NPD processes in place at B2P, new product releases should be 
measurably improved to efficiently deliver required volumes of highly  
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(Adapted from: Allen 1999, p. 381, Bray, 1995; Cooper et al. 2002, Wheelwright and Clark 1992; Bray 1995.) 
Table 6-3:   B2P Framework for Integrated Approach to Product Development (IAPD) 
Bray’s Stages Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Launch 
Phases of Development  
Functions Concept 
Development and 
Investigation 
Product Planning Design & 
Development 
Stage 1 
Design & 
Development 
Stage 2 
Commercial 
Preparation 
Market 
Introduction/ 
Launch 
Scientist/ 
Engineering 
 
 
Use StageGate-TD 
Process High Level 
Stage 1 & 2 
Activities in 
Appendix D, 
Table D-4 
Early prototypes; 
build supplier list; 
choose off-the-
shelf components; 
test scientific 
feasibility 
Detailed design; 
integrate with 
process; build pre-
prototype and test 
Refine prototype and 
designs based on 
Alpha field trials; test 
science and verify in 
NZ Beta test.  Plan 
for international Beta 
Evaluate final units 
based on 
international 
market Beta test. 
Solve problems 
and adjust units 
accordingly. 
Evaluate product 
launch in the field. 
Acquire feedback 
on science for next 
innovation. 
Marketing 
(customer- 
oriented) 
With input from 
customer, 
recognize 
opportunities, 
conduct feasibility 
study 
Define target 
market; estimate 
sales and margins; 
preliminary focus 
groups 
Using prototypes, 
conduct NZ customer 
Alpha field trials; 
establish packaging 
details; collateral 
Beta test refined 
prototypes with NZ 
customers; plan 
market launch; train 
distributors; plan 
distribution 
Beta Test in 
International 
Market.  Prepare 
order-entry 
process system. 
Fill distribution 
channels; build 
distributor 
networks. Refine 
brochures for new 
markets. 
Manufacturing 
 
Propose and test 
feasibility on new 
processes 
Documented 
product definition. 
Develop cost 
estimates; develop 
and simulate 
process. Validate 
suppliers 
Detailed design of 
process; design and 
develop testing 
components. Help 
build full-scale 
prototype 
Evaluate options for 
refinements to 
mechanism; build 
refined prototype 
based on NZ Alpha 
results. 
Evaluate 
international Beta 
test results; refine 
process based on 
results. Confirm 
supply channel. 
Ramp up 
manufacturing to 
volume, quality, 
volume, cost, and 
timeliness of order 
delivery 
Finance Work on priorities 
for development 
projects. Establish 
budgets 
Work with science 
and manufacturing 
on cost estimates, 
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Figure 6-2: Alpha and Beta Stage NPD Market Research Processes 
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Chapter Six Summary 
The use of case research methods in capturing customer- product interactions in the early stages 
of the product development cycle has identified evidence for potential use of the B2P 
Coliquik™, B2P Water-check™ and B2P RCT-S™ products in specific segments of the 
aquaculture industry. 
Although the number of aquafarms participating in the research is a small percent of the overall 
industry, the feedback indicates that the B2P total coliform tests would be of benefit to other 
businesses from the same sector.  By assessing the results of customer-product interactions in 
the alpha stage of NPD using case research methods, the research project has determined the 
criteria for adoption of B2P products in the mollusc sector.  Sharpin has verified that the 
research information is sufficient to determine the product changes and refinements to be made 
for the final prototype. 
The research experience highlighted the need for integrated analysis techniques that allow a 
flexible and timely response to scientific and regulatory requirements in the NPD process.  The 
development of processes that allow this are critical for the innovative science-based 
entrepreneurial start-up.  Accordingly, management frameworks were assessed and a template 
provided for potential use by the entrepreneurial business to assist in future NPD projects.   
Recommendations have been made for the future application of the research methods applied in 
the alpha phase of the NPD lifecycle.  To this end, an alpha phase template has been created for 
use by B2P in future projects. 
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Chapter Seven:  Conclusion and Future Research 
This chapter summarises key conclusions and limitations of the research and identifies areas of 
future research.  The researcher also makes recommendations to the entrepreneur.  
Research Purpose, Objectives and Issues 
The researcher worked within the New Zealand entrepreneurial start-up, B2P Limited, with 
scientist innovator, Dr. Rosemary Sharpin, who wishes to introduce three food and water safety 
testing products into new markets.   
Initially, the study had one main objective: to identify the criteria for adoption of the B2P 
products by the mollusc sector of the New Zealand aquaculture industry.  The project scope was 
later broadened by the researcher‟s interest in developing a replicable model for new product 
development (NPD) undertaken by a single scientist innovator in a small, new venture start-up.  
This industry-based study was undertaken with the financial support of New Zealand 
Foundation for Science, Research and Technology (FRST).   
Conclusions 
The research identified emerging themes based on data collected in field trials which, when 
analysed, indicated the criteria for product adoption by the mollusc aquafarmers.  By adapting a 
structured approach to NPD taken from selected literature and expert advice, the researcher was 
able to: 
a) conduct field trials of the water testing products in a new market;  
b) establish economic indicators which measure the potential benefit of the B2P products 
to the mollusc sector; 
c) determine the criteria for adoption of the products by potential customers; 
d) provide adequate data for refinement of the B2P products in preparation for full 
commercialisation. 
By field trialling the B2P products, the four aquafarmers have recognised the potential to 
increase the quality of the shellfish and volume of sales and reduce the number of delayed 
shipments.  The feedback assisted Sharpin in defining product revision costs and enabled 
decisions to continue NPD market research in the New Zealand and world aquafarming markets.  
Sharpin was also able to acquire feedback on product price early in the NPD cycle, allowing her 
to begin research for pricing strategies for distributors well before the products are released to 
foreign markets.
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As a result of the research findings, Sharpin has created a quicker test combining E. coli and 
total coliform testing in one device.  She is also developing a new product which provides a 
combined incubator and test reading mechanism which automatically reads and reports test 
results.  This breakthrough idea will provide the mollusc and other aquaculture sectors with the 
capability to adequately predict E. coli laboratory tests at any time of day. 
Limitations of Study 
The research was conducted with a small number of participants in an embedded single case 
design.  The research did not verify the results of the analysis with a follow up survey of a 
larger sample from the same industry.  The field trails were shortened by a delay in B2P product 
supply and limited access to resources.  Data were only sufficient to determine the criteria for 
adoption by a small number of farmers from the mollusc sector.  The time allowed for field 
trials was not sufficient to determine the full financial impact of the B2P products on the 
aquafarming units.  The research does not claim to determine the scientific accuracy of the B2P 
tests or prove their ability to accurately predict the results of equivalent standard laboratory 
tests.   
Implications for New Product Development Theory and Entrepreneurial Practice  
The researcher has introduced (NPD), Stage-gate™ alpha field trials, cost benefit analysis and 
Customer Perceived Value (CPV) analysis methods to assist in identifying the criteria for 
adoption of the B2P products by the mollusc sector.  
The major themes to emerge from the present study relate to the criteria of adoption for new 
products in the NPD process in the context of a new business development (entrepreneurial).  
Influencing factors include the organisational history and history of the entrepreneur, the 
relationship with the researcher, the organisations processes and systems.  Aspects of the 
external environment such as the growth of the New Zealand aquaculture industry, the 
international aquaculture industry, national and international regulatory authorities and 
international aquaculture industries are also considered.  The major interactions between these 
elements are indicated in the framework below, Figure 7-1:  Design Criteria for New Product 
Development in an Entrepreneurial Start-up. 
The cornerstone of the framework is the structured approach to NPD which assists the research 
to determine the criteria for uptake by the mollusc sector in the context of an entrepreneurial 
start-up.  In determining the criteria of adoption, the research needed to consider all aspects of 
the external environment.   
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Figure 7-1:  Design Criteria for New Product Development in an Entrepreneurial 
Start-up 
 
The framework integrates the history and business environment of the entrepreneurial start-up 
and the influences aquaculture industry growth, of the regulatory authorities, testing agencies 
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Therefore, when determining the criteria for adoption, these external factors need to be 
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this could be have a negative impact on future sales. 
 
Organisational 
Configuration & 
History 
 
 
 
 
Entrepreneur‟s 
History 
 
External 
Environment: 
 
 
Growth of the 
Aquaculture 
Industry 
 
International 
Aquaculture 
Industry 
Competitors 
 
Regulatory 
Authorities 
 
Other External 
Testing Agencies 
 
B2P Limited 
International 
Distributor Network 
 
 
B2P Products, 
NPD Processes 
Entrepreneur 
Scientist Innovator 
and CEO 
 
 
Researcher 
Advisor Consultant 
 
Criteria for 
Adoption of the 
B2P Products by 
Mollusc Sector 
Organisations 
Unit of Analysis: 
Mollusc Sector Organisations, 
NZ Aquaculture 
Industry 
Chapter Seven:  Conclusions and Future Research  85 
   
The impact of government agencies and policies has had an influence, albeit an indirect one, on 
the research and the individual sub-units (aquafarms).  The effects of policy and standards 
changes may have ramifications for the growth of the mollusc sector.  These effects may also be 
an area for future research, particularly where industry organisations and government bodies are 
encouraging export earning success through funding schemes.  While government organisations 
are endorsing industry growth through investments toward export, policies and standards may 
be producing the opposite effect.  Research in the area of policy and standards may be beneficial 
to all parties directly and indirectly involved. 
Future Research for the Entrepreneur   
Further research is needed determine the size of potential adoption of the B2P products by the 
oyster farming sector of the aquaculture industry.  An analysis of the farm data will provide 
estimated mollusc production volumes and potential in-process quality testing requirements.  In 
addition, analysis of other mollusc sector business processing and production plants, 
recreational aquaculture, self-contained aquaculture farms and spat farms, to name a few, should 
be evaluated for potential sales.   
Information supplied to Sharpin for product revisions and refinements will allowed Sharpin to 
proceed with final prototypes and market trials (Beta trials) within the mollusc sector.  The next 
stage of the research will require that selected product refinements be completed (based on 
Alpha stage aquafarmer feedback), before the B2P products are released for Beta testing
15
 in a 
large group of New Zealand mollusc aquafarms.  A revised Decision Support System (Table 5-
3, Chapter 5) will present the financial data to the New Zealand aquafarmers to help them 
determine the extent of the improved quality and reduced costs.  Beta test feedback may confirm 
that the use of B2P Coliquik
TM
 and other B2P products will improve aquafarming processes and 
shellfish quality, reduce costs, and most importantly, determine whether the products will 
reduce the risk of bacterial contamination in seafood exports, thus improving the economics of 
international aquafarming businesses. 
The aspects of scientific risk have been mentioned briefly in this report, indicating that there is a 
need for the entrepreneur to develop procedures (such as the suggested StageGate-TD process 
(Cooper et al. 2002)) and structures for introducing new science-based products.  The 
implementation of a structured approach to NPD projects may positively influence the firm‟s 
speed of production and flexibility of design.  These improved NPD processes may also reduce 
the possibility of rework and possible losses of potential market opportunities. 
                                               
15 The Beta (β) test is designed to test the product as you expect to produce it, and should be a random 
production sample.   
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Market strategies may also need revision as surveillance of market information, regulatory 
standards and industry trends identifies „gate-stoppers‟ or issues which could affect buyer 
behaviour.  The identification of buyer behaviours (e.g. innovators and early adopter 
behaviours) in the Alpha stage of the NPD process will allow the company to assess the 
potential value of the product and develop lead user relationships.  (von Hippel 1989) 
The CVA tools have been useful in determining the potential customer (aquafarmer) criteria for 
adoption of the B2P products.  The literature and experts advise that if the CVA tools are 
employed throughout the NPD process, it is likely that B2P Limited will increase market share.  
By analysing B2P product performance against competing products in each attribute area, the 
CVA should determine the values most desirable to the customer.  In this way, Sharpin will 
develop products that are not only derived from customer requests, but she will identify and 
develop unique attributes of greatest need to the wider market.  Quantitative research could 
confirm the benefits of delivering B2P products and services that meet the customer‟s value 
perception. 
Future Research for Academic Studies 
“In responding to the research questions, is there a possibility of improving the knowledge of 
the new product development (NPD) processes, in particular, for an industrial product with 
global potential developed by a New Zealand entrepreneurial start-up company?” 
By studying the production and processing processes in each of the four sub-units this study has 
provided supporting evidence to the NPD theory that the use of customer-product interaction as 
an element in New Product Development processes will lead to greater success in identifying 
the criteria for adoption of innovations in new markets. 
The models presented in the literature and through advice from business experts have provided 
evidence that customer-product interaction early in the NPD cycle will contribute greatly to the 
expected success of the new product in the market.  By conducting the same research within 
several cases in different industries comparisons can be made to further support the literature.  
Business models have been identified and frameworks developed which may be used as guides 
for future market research in an entrepreneurial start-up.  There is scope to research the potential 
use of the customer-product feedback from field trials in other entrepreneurial start-ups firms.   
Managerial Implications 
Entrepreneurial talent for assimilating market feedback in time to compete on the world market 
has already been demonstrated by Sharpin who has acquired over eighty markets for ICPbio 
before her departure from that company.  Throughout the research project, Sharpin has 
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demonstrated a very quick response to the structured approach to acquiring aquafarmer 
feedback on the B2P products.  Accordingly, it becomes important to analyse the cost of 
product changes against the potential revenue gains for a specific market earlier in the NPD 
process.  Is Sharpin‟s immediate response to customer feedback similar to other entrepreneur 
innovators?  Where this is true, critical customer-product feedback information earlier in the 
NPD cycle may assist in reducing financial risk.   
The research findings suggest that to ensure distributors are able to reach innovators and early 
adopters, Sharpin will require structured approaches to managing distributor networks.  Also, 
Sharpin will need product development planning tools which will assist in the synchronisation 
of multiple NPD projects running in parallel to avoid delayed shipments.  These tools need to 
provide simultaneously all “downstream” costs of manufacturing, logistics, revisions and 
marketing.  Regular assessments needed to be made of the main assembly and the life cycles of 
all subassemblies and components in the firm‟s product line.  By assessing the life cycles and 
costs of concurrent projects as early as possible in the product development stages, Sharpin will 
be able to determine the overlap of the products and the potential for cost savings.  As NPD 
projects are established, improved controls will assist in guiding the decisions needed to ensure 
successful new product developments.   
Skilled personnel with delegated responsibility are needed to develop structured processes for 
improved speed, flexibility, reliability and quality of product design and production in future 
B2P Limited NPD projects. 
As the company grows there will be an opportunity to define a „learning culture‟ engendered by 
Sharpin‟s natural leadership style.  As with other aspects of the business, the need for skilled 
personnel and improved systems is critical to achieving fast growth while maintaining quality of 
product and service.   
Implications for other entrepreneurial start-ups: NPD processes could be developed specifically 
for entrepreneurial start-ups to allow flexibility and speed of decision-making, while ensuring 
all aspects of risk are considered in the design.  
This chapter concludes this study.  It outlined several research limitations, provided direction 
and a framework for future research and summarised key implications for entrepreneurial NPD. 
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Appendices 
Appendix A:  Case Narratives – Four New Zealand Mollusc Sector Aquaculture Industry 
Organisations 
A.1 Sub-unit One – Southern Clams Limited 
Southern Clams Limited farms for export 
clams in natural estuaries on the Dunedin 
peninsula.  Roger Belton, current owner, 
studied social anthropology and holds a BA 
and PGD from Otago University.  Following 
a career teaching languages in France and 
New Zealand at Polytechnic and University, 
he followed his entrepreneurial pursuits, 
establishing Southern Clams Limited in 
1983. 
The assessment and application process to 
attain rights to fish was demanding and costly.  In 1982, Belton undertook extensive preliminary 
resource assessment, literature search, and market research to assess the potential for a clam 
fishery venture in the Dunedin peninsula.  A fishing permit to farm the New Zealand Littleneck 
clam (Austrovenus stutchburyi) (COC) was granted by the Ministry of Fisheries, in 1983 and 
Southern Clams Limited was formed.  Southern Clams Limited has approximately fifty-five 
COC licences, leases and marine fishing farm licenses currently registered with the Ministry of 
Fisheries in New Zealand.   
Resource Appraisal and Sustainability Research 
In order to determine the sustainability of viable commercial COC fishery, in 1983-84 Southern 
Clams Limited initiated a full independent resource survey of several Otago areas that Belton 
considered likely to have the best shellfish growing water quality.  
The resource survey report tabled in 1984, and made available to all concerned parties (the 
concerned public and runanga and other "stakeholders", e.g. recreational fishers, etc.), 
confirmed a biomass of 18,000 tonnes with attractive size and density distribution. 
Shellfish Sanitation 
In 1983, Southern Clams Ltd. initiated a full „Shellfish Sanitation Survey‟, as required under the 
terms of the memorandum of understanding between the USFDA, and MAF.  The company 
Figure A-1: Southern Clams Ltd. Processing Plant, 
Dunedin  
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funded extra sanitation surveys, and developed a shellfish depuration system, in an attempt to 
resolve the risk of further closure, or shellfish that did not meet the USFDA standards.  In 1985 
Belton was awarded a Winston Churchill Fellowship to study similar fisheries overseas, and 
spent two months in North America and Europe studying clam industries resource management, 
clam farming and shellfish sanitation systems.  
By  April 1991 the shellfish sanitation issues appeared to be resolved, and SCL immediately had 
a demand far exceeding its nominal allocation of 104 tonnes per annum set on a „catch effort‟ (a 
specified annual take) basis, inherited from two older „one tonne per week‟ permits for all 
shellfish species.  In May 1991, SCL made an application to the Ministry of Fisheries for an 
Increased Catch Entitlement (ICE) to 500 tonnes and an award of 342 tonnes was awarded.  
Immediately following the increased ICE, a toxic algal bloom closure severely affected their 
operations, and damaged their market credibility.  Nevertheless, by 1994 the demand for their 
product again far exceeded their ability to supply.  SCL limited supply to existing clients, and 
discontinued market development.  Further shellfish product was out-sourced from other 
producers, and has continued to supplement the Company‟s own farm production.  
2004 Company Status 
NZ Littleneck Clams fisheries in Nelson, Whangarei Harbour and the Otago Peninsula area 
were quotorised (a fishery which is managed under the 'quota management system
16
' (QMS)) in 
2003.  Currently SCL enjoys an ACE (Annual Catch Entitlement) of 1147 tonnes, which is 
subject to regular review following resource surveys.  According to Belton, the clam fishery 
appears both stable and robust. 
Southern Clams Ltd has spawned three subsidiary companies: Southern Rainbow Ltd., Rainbow 
Seafoods Ltd. (1992) and Southern Scallops Ltd. (2000).  Southern Rainbow Ltd., a 
Christchurch subsidiary with its own manager, was developed to be the exporting arm.  Based at 
Christchurch International Airport, it co-ordinates freight, handles out-sourced seafood, and 
operates all quality control and invoicing systems.  Rainbow Seafoods Ltd. is a seafood 
processing company, based in Dunedin, where a staff of up to twenty-five, process clams, Surf 
clams, Queen Scallops, and fish.  Southern Scallops Ltd. handles Queen Scallop harvesting and 
involves a seasonal fishing operation. 
International marketing is managed from Southern Rainbow Ltd., which co-ordinates sales to 
the USA, Canada, Europe and the UK, Hong Kong, Singapore, Malaysia, Thailand, Pacific 
Islands, and Australia. 
                                               
16 Based on proportional harvest property rights allocated in perpetuity that may be purchased or sold 
subject to certain qualifications in respect of enterprise ownership and aggregate quote owned. 
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While the current trading environment is difficult, with a high $NZ exchange rate against the 
US dollar, and largely mature markets, the company enjoys an excellent reputation.  
Consequently, according to Belton, the company is well positioned to respond to new market 
possibilities, and is active in on-going research and development of seafood products.  Trade 
barriers and issues of access for live and fresh seafood continue to be the major constraint on 
SCL‟s growth. 
Southern Clams produces 880 tonnes of clams per year and hundreds of tonnes of other farmed 
marine product.  The New Zealand market is approximately 8.5% of Southern Clam Ltd. total 
yield, or 70 tonnes a year.   
Shellfish Production 
Shellfish farmed at Southern Clams Ltd. are primarily the New Zealand Littleneck Clam and 
Surf Clams (five species).  If doing a harvest of the smallest sized hard clam, the median grade 
is 70 per kilo or approximately 70,000 shellfish in a tonne.  A typical harvest might be 4.5T, or 
approximately 280,000 shellfish in that harvest.  If doing a harvest of larger shellfish the 
numbers of shellfish harvested are likely to be a quarter of this number.  The clams are not sold 
by the piece.  The hard clams are graded into four, sometimes five grades.  Different markets 
have different clam size requirements.  
In May, 2003 the price per pound of clams in the US was approximately US$3.40, which 
translates to about NZ$12 per kilo ($1.NZ=.70$US)  
This price is dependent on the cost of airfreight, which is the single biggest cost.  This price can 
be very susceptible to the United States‟ level of concern on fuel prices, travel passage and 
availability of aircraft, etc.  All of Southern Clams clients purchase the clams at the port of 
arrival.  The price of the exported product includes the cost of freight and insurance to the point 
of sale. 
Approach to the B2P Research 
Belton‟s basic premise towards all things “new” is that everything must be given serious 
examination and evaluated with great suspicion before it is accepted.  He said that if something 
works, there should be good argument and proof of the value of its replacement.  Adapting too 
quickly because something is new can be dangerous.  But at the same time anything that will 
shorten the time to get a result should be taken seriously. 
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Bacteriological Testing and Monitoring 
Standard Testing of Shellfish Growing Waters 
Southern Clams Ltd. has developed 
extensive systems for monitoring the 
aquafarm growing water.  Belton has 
conducted extensive testing and 
observations of the waters to determine 
the critical parameters that will predict the 
likely growing water quality and shellfish 
quality and critical environmental 
parameters, which largely relates to 
rainfall.  During the field trials, Belton 
managed the way in which the firm used 
the B2P products and the environment and 
context in which the testing was conducted.   
Belton was only interested in trialling the B2P testing if they could be conducted as part of the 
standard growing water monitoring routine, and in parallel with the standard laboratory tests 
conducted by government approved laboratories.  The laboratory tests conducted by SCL are 
detailed in the section below “B2P Coliquik™ Test results”.  Cawthron Institute and Citilab 
Dunedin are the two laboratories most often contracted to complete the standard laboratory tests 
required by the regulatory authorities.   
Belton explained that his testing regime differs from other food industries.  The product that he 
farms is grown in a natural environment, where there will always be coliforms as seawater is not 
sterile.  Therefore, in his case, the critical levels of bacteria for his particular farming conditions 
are the concern when looking at laboratory results.  As the product is a natural product, the 
environmental conditions need to be tested, rather than the processed shellfish.  Samples of 
water are collected from the harbour inlets to test the growing waters weekly for faecal 
coliforms
17
.   
The testing and monitoring of the growing waters eliminates (wherever possible) the risk of a 
loss of product.  “Working with live product, we do not want the product, if there‟s any risk of it 
being rejected.  We will leave it [the shellfish] in the water.”  (Belton, Interview, June 11, 2004) 
All shellfish must be harvested from certified 'growing waters', which meet strict bacteriological 
                                               
17 Organisms normally present in the faeces of homans and warm blooded animals which if detected in 
water can be an indicator of faecal pollution. 
Figure A-2: Belton and Sharpin at Southern Clams 
Ltd. Office, Dunedin 
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standards.  The key standard of acceptability for growing waters is an „MPN18 (Minimum 
Possible Number) test‟ showing less than 14 faecal coliforms per 100 ml of water. 
B2P Coliquik
TM
 Test Results 
Southern Clams completes a baseline minimum of 300 standard routine (growing water) sample 
faecal coliform tests per year.  The B2P Coliquik
™
 test was parallel tested as part of this testing 
regime.  The B2P Coliquik
TM
 test was conducted in parallel with the standard laboratory tests.  
Belton takes several precautions to ensure the B2P tests are treated in the same way that the 
laboratory tests are treated.  The Local Area Public Health (using the same person every time, 
with Belton substituting where necessary) takes samples from the growing waters and splits the 
samples into two bottles; two samples go to the lab and two samples go to Belton.  Belton 
places the tests in a temperature controlled environment until the tests are conducted.  Belton 
tests the samples using B2P Coliquik™ the following day (as the samples are generally taken at 
the end of the day).  The laboratory usually begins processing the test on the same day as the 
test is taken.  
All but one of the series of five B2P Coliquik
TM
 tests has been “clear” meaning that the results 
showed the acceptable (within standards) required number of bacteria, as per the regulatory 
requirements.  One test from one of the growing beds came up with a result showing more than 
the average coliforms occurred in one of the growing beds.  This result verified the parallel 
standard laboratory test.  “There has been a very good fit between the results obtained using 
B2P Coliquik
TM
 and the laboratory reports.” (Belton, Interview, June 11, 2004)   
Belton will continue the parallel laboratory-testing programme for an additional four to six 
months beyond the research product duration to establish a baseline of statistically valid 
samples.  From a user‟s point of view, Roger will have a greater comfort zone when using the 
tests, as he needs to know that the B2P Coliquik
TM
 tests adequately match the laboratory results. 
Testing of Shellfish Meat 
All shellfish landed for processing, whether they will be shipped live, fresh or frozen in final 
product form, must meet the regulatory standards.  Meat counts are part of these regulatory 
standards: when testing the shellfish meat, 230 faecal coliforms per hundred grams of meat is 
the “long standing acceptable median”. (Belton, Interview, June 11, 2004)  Southern Clams Ltd. 
completes monthly tests for faecal coliforms in shellfish meat to meet regulatory requirements.  
Belton is testing the B2P RCT-S™ product in parallel with the regulatory testing regime to 
assist in the approval application for regulatory test status. 
                                               
18 Abbreviation used when describing the standard “most probable number” test to detect microbacteria in 
water. 
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Additional shellfish meat samples are taken when processing and these are tested for marine 
biotoxins, a large concern to exporters of shellfish.  B2P Ltd. products do not test for marine 
biotoxins.  
Additional Tests: Special Events and Monitoring for Specification of New Growing Areas 
In developing new bi-valve industries and shellfish growing areas Southern Clams Ltd. have to 
determine a specific shellfish sanitation programme for each area or species.  To devise the 
programme, SCL “must be able to predict when the growing waters and the shellfish no longer 
comply with the regulatory standards and are therefore likely to cause a health risk.”(Belton, 
Interview, May 21, 2004)  
Accordingly, Belton has developed systems for monitoring the aquafarm water, setting 
predictive criteria and calibrating proprietary statistical models.  The models must be able to 
assess the impacts of environmental changes or conditions that may cause a particular problem 
or concern.  The Health Board regulatory requirements for aquafarm closure are prescribed 
under specific conditions.  The extensive monitoring systems developed by Belton allow him to 
predict the closure of the shellfish growing areas, based on rainfall and other somewhat 
predictable conditions.  In these circumstances, SCL undertakes additional water sampling.  
Rainfall is the most common cause of a sharp rise of faecal coliforms in the growing waters in 
the shellfish growing areas.  The rise is due to run-off (from the land) of faecal matter produced 
by sheep or cattle, which lies on the pastures. 
Another condition of concern is the large number of birds that are attracted to the aquafarm area 
on occasion when krill (crustacean) are in large supply in the waters.  For instance, when the 
krill quantities are high, birds will arrive in vast numbers to feed on the krill.  The birds will 
defecate in large quantities of faecal matter in the inlets as they roost there between krill feeding 
binges.  “So there may be 10,000 red billed gulls, a couple thousand black back gulls and those 
same gulls will often have been feeding in tips or waste disposal areas and will have picked up 
some nasty flora and this in the past has given rise to Salmonella
19
 positives
20
 in the shellfish.”  
(Belton, Interview, May 21, 2004)  In addition there are seal breeding colonies at the opening of 
the harbour and in some conditions, such as storms or very high tides, the faecal matter may 
run-off into the estuaries. 
There is sometimes a need for additional testing for research in new open areas that could 
become farming sites.  Potential sites need to be monitored for the bacterial levels in the waters.  
Over 400 samples of growing water are taken, in addition to the standard testing regime, to 
                                               
19 Species of bacteria causing various diseases including gastroenteritis and typhoid fever. 
20 A positive result in which a bacteriological test indicates the bacteria have exceeded the median or 
required maximum level of bacteria acceptable to the regulatory requirements. 
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identify the classification of the water (e.g. approved, restricted).  They require multiple samples 
to create the definition of a specification (water quality predictive system).  A single new site 
monitor (of 400 samples for coliforms) can cost up to $30,000.  The means to do this faster and 
more cheaply could mean great benefits.  (Belton, Interview, May 21, 2004) 
The information monitoring of the area for predicting shellfish sanitary conditions has been a 
considerable investment and is now proprietary to SCL.  Southern Clams Ltd is the only 
shellfish operator in the region.   
The company currently spends around $100,000 a year on shellfish testing: this figure includes 
testing for shellfish marine biotoxins, marine monitoring, the cost of the time to do the 
monitoring and annual surveillance by the Ministry of Fisheries.  He was able to say that 
overall, the cost of the testing is approximately 1-2% of the value of the final shipped product 
(including the Free on Board FOB costs).  The cost of this testing is not shared with other 
aquafarms, as it is in many other regions of New Zealand. 
Explicit Needs: 
“It could be useful when trying to work out the criteria to have a relatively cheap and a 
relatively fast test which could get a quick result to do the initial sketching for the scoping 
of a new aquafarm site, where samples can be taken immediately, within twelve hours, in 
twenty-four hours, thirty six hours and so on and so forth and monitor the bacterial levels 
through that period.”  (Belton, Interview, May 21, 2004) 
Resource to assist with the testing (“possibility for a student to participate in an exciting 
project”). 
To be able predict non-compliance SCL needs to undertake quite a lot of research in the 
growing environment.  In particular, SCL needs to monitor the coliform counts and other 
pathogenic bacteria counts, such as salmonella shigella
21
 or celosia.  The salmonella bacteria, in 
which zero count is the only acceptable limit for shellfish, is a real concern.  SCL needs to be 
able to define the statistical relationship between the occurrences of unacceptable levels of those 
organisms with any environmental event such as heavy rainfall, especially in the pasture run-off 
areas. 
“The B2P ColiquikTM was somewhat easy to use and needs a bit of practice to get it right, 
especially if you‟re not used to tubes and syringes.”(Belton, Interview, May 21, 2004)  As 
Belton tends to use 100 ml. of water, a test that makes this size sample easier would be an 
advantage.  The fluid goes through the filter easily; it is mainly the amount of time needed to 
                                               
21 Species of bacteria causing various diseases including dysentery. 
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press through 100 ml. of water.  Belton shortens time and effort by limiting the sample size to 
50 ml.  In addition, calibrates the test for this amount of liquid.  This is still an acceptable 
measure for the parallel test. 
Roger insisted that the B2P tests be administered by the same well-trained person, as there is the 
chance that there can be a certain possibility of contamination if the handling isn‟t done 
correctly.  
 
A.2 Sub-unit Two – Aquaculture Australasia Limited 
Company Status 
Aquaculture Australasia is an Otago based abalone (Haliotis iris, Black foot 
paua) hatchery and grow-out farm.  The company started with a re-circulated 
water system, which failed to deliver economic animal growth.  This was 
predominantly due to problems with the location of the hatchery, as the 
location of the plant was too far from the seawater.  The company is 
rebuilding in a new location closer to the sea which allows for the flow 
through” of seawater.    
The company has approximately 60 shareholders.  Its directors are Stuart 
Brooker of Wellington, an Investor, Peter Whittington of Wellington, an Executive of the 
Treaty of Waitangi Fisheries Commission, Dennis Roe of Wellington, an Investor, Gerry 
Carrington of Dunedin, a Professor of Physics at the University of Otago, and Phil Mladenov of 
Wellington, a Marine Scientist.  Its principle shareholders are Stuart Brooker and the Treaty of 
Waitangi Fisheries Commission. 
Gordon King is the acting manager and one of the directors of the company.  He received his 
Masters of Business Administration from Otago University and then went to work in 
telecommunications and banking while establishing investments in eight companies, of which 
Aquaculture Australasia is one.  The company employs two full-time staff and one part-time 
staff. 
The Company sells some paua to restaurants, but mainly produces juveniles for sale to other 
farms.  The Company sells spat to the grow-out farmers, such as Cloudy Bay Marine (a 
secondary participant in this research).  There are approximately 78 Black foot paua licenses, 
leases or marine farming licences and 42 licenses for land based Black foot paua aquafarms 
registered with the Ministry of Fisheries in New Zealand.  (Pullan, Interview July 26, 2004) 
Figure A-3: New 
Zealand Paua 
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The paua farming industry in New Zealand has seen limited growth and the ocean supply of 
paua is dwindling, due to poaching and over-fishing.  The total numbers of quotas being 
awarded to quota owners are diminishing each year.   
The quota owners are now doing trials which will introduce farmed spat of ten to fifteen 
millimetres (ml) a year into the ocean to increase the numbers of paua.  There is now developing 
a “re-seeding” market for suppliers of spat.  Aquaculture Australasia is now participating in this, 
“It may well be the saviour for the farmed paua industry.” 
Shellfish Production 
The farm was recently recapitalised and converted to a flow-through system.  No recirculation 
of water takes place, warm water is pumped through the animal cages and the heat is recaptured 
by energy pump and heat exchange systems as the water goes to waste.  All animals have been 
relocated to a new cage grow-out system.  The company is now consistently achieving 1.5 to 2 
millimetre (mm) shell growth per month and a food conversion ratio of 1.8 kilos of feed 
delivering 1.0 kilo of animal weight gain, which is at the top of the local industry.  The farm 
was de-stocked during its down period and is now being rebuilt.  It has approximately 20,000 
saleable cocktail animals (50 mm) and perhaps 160,000 spat through to juvenile animals (less 
than ten mm).  (King, Correspondence, May 2004) 
Bacteriological Testing and Monitoring 
Aquaculture Australasia Limited does most of its own testing using testing kits purchased from 
manufacturers.  These include tests for salinity and pH, mainly to determine whether the 
incoming water is maintaining seawater characteristics, as rainwater can sometimes be 
introduced.  When fresh water mixes with rainwater the salinity of the water is lowered and this 
allows bacterial organisms to grow more efficiently.   
There are four quarterly water sample tests completed each year for the Otago Regional 
Council, as required by the Council in their consent to farm in the area.  These tests determine 
the quality of water returned to the sea from the flow-through system.  However, as the paua is 
grown mainly for New Zealand farm use, the strict requirements to test the meat for export do 
not apply here.   
B2P Coliquik™ Test Results 
Before the field testing Aquaculture Australasia had not tested for coliforms.  King was very 
interested in establishing whether there were any concerning levels of coliforms in the growing 
waters and trialled the B2P Coliquik
TM
 tests in three locations.  He also used B2P Coliquik
TM
 to 
test the meat of the paua, using a filter mesh bag to filter water through the mashed meat 
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particles before putting it through the B2P Coliquik
TM
 test syringe.  All but one test indicated no 
or very low levels of coliforms in the water.  Only one test gave a “positive” (change of blue to 
pink) result.  This result was not repeated again.  The origin of the bacteria may have been a 
small amount of grit from the inside surface of the pipes leading from the growing tanks.  These 
pipes may have some contaminated substances growing on the inside surfaces.  The waters that 
are pumped in from the sea are held in a large pond, which was tested.  King indicated that area 
would be a good place to monitor as sewerage could be washed in from the ocean after storms. 
Explicit Needs  
King has said that he will use B2P Coliquik™ in testing the incoming ocean waters in two areas 
of the farm.  These tests would be taken from the pond and at the water outlet from the tanks.  
The B2P Coliquik™ would be used to determine that the current coliform bacterial levels are 
within an acceptable range.  King estimated that he would need to complete two coliform tests 
per week or eight per month (up to $100. per month) to keep “peace of mind” in ensuring 
limited coliform growth.  
 
A.3 Sub-unit Three – BioMarine Limited 
Company Status 
BioMarine Ltd is an oyster and mussel 
farming company that was formed 22 years 
ago and is owned and operated by Jim 
Dollimore and Jon Nicholson of Snells 
Beach, Auckland.   
BioMarine farms 25 hectares of Pacific 
Oyster (Crassostrea gigas) leases in the 
Mahurangi Harbour and four hectares in the 
Kaipara Harbour.  The company also 
processes up to 3000 dozen oysters a day and 
exports oysters from its factory in Snells 
Beach (Figure A-4). 
BioMarine markets directly to Australia and in association with three other grower/processors in 
a joint venture company, JEMCO, to Japan, Europe and the United States. The development of 
these markets has been a costly investment in the future of the New Zealand aquaculture 
industry.  JEMCO is a new company with five partners owning equal shares. These are 
Figure A-4: BioMarine Ltd. Processing Plant, 
Snells Beach, Auckland 
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BioMarine from Snells Beach, Warkworth, Kia ora Seafood with an oyster pack-house in 
Mangere and farms in the Bay Of Islands, Pakahi Marine farms with a factory and farms in 
Clevedon, and Pacific Marine Farms, owned by Te Ohu Kai Moana with factories in Whangarei 
and Coromandel and farms in most harbours of the North. 
International markets are demanding more oysters than the group can produce given the size of 
the existing growing areas and at higher prices than have ever been available to the industry in 
the past.  There are approximately 221 Pacific Oyster licences, leases and marine fishing farm 
licenses and ten land-based Pacific Oyster aquafarms registered with the Ministry of Fisheries in 
New Zealand.  (Pullan, Interview July 26, 2004) 
Access to these markets is to a large extent based on the confidence that the importing countries 
have in the quality of the New Zealand growing waters and testing programmes.  JEMCO 
director and marketing man, Ian Langridge, has worked hard to promote Pacific oysters 
overseas.  He says the most practical, safest and cost effective way of exporting oysters is to 
freeze them in a half-shell.  “Unfortunately, many of the markets traditionally consider that 
second grade.  JEMCO‟ key focus has been to promote frozen half shell oysters and tastings 
have shown that very few industry professionals notice the difference between these and live 
oysters.  In fact end users have started to see the advantage of frozen as they are safer to eat than 
chilled because they can be quarantined and tested before eating.” (McCallum 2003) 
Shellfish Sanitation 
While the New Zealand shellfish sanitation programme delivers shellfish of a very high 
bacteriological standard, the group is always receiving customer requests to explain why they 
have to stop harvesting after heavy rain. The Ministry of Fisheries (MOF) requires closure 
under certain conditions to prevent contamination from pathogens washed off from pastureland 
entering the water and being taken up by the oysters. 
It has also become clear that occasionally high levels of coliforms (an indicator of possible 
contamination) are found in oysters independently of rainfall. 
Not being able to meet demand, and the possibility of sending bacterially compromised oysters 
away will put hard won market initiatives at risk. There is no doubt that should illness occur in 
an export market that could be traced back to New Zealand oysters, or if coliforms are found in 
a random sampling of the product the whole Japanese market would be lost to the New Zealand 
aquaculture industry.   
Dollimore cited an incident where a Korean company copied the packaging of the JEMCO 
product and used it to sell low quality oysters into Japan.  The New Zealand government had to 
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intervene and assist to find the source of this problem.  The impact on the industry could have 
been devastating without the government assistance. (Dollimore, Interview, May 7, 2004) 
Additional Tests: Special Events and Specification of New Growing Areas 
Traditionally oyster farms have been in sheltered harbors up the East Coast. Because of the 
pressures of conflicting demands and water quality compromises resulting from the presence of 
pleasure boats and other recreational uses, there are no suitable areas available on the East 
Coast. To overcome this danger, in 2001, BioMarine applied for and acquired a growing area 
near the mouth of the Kaipara Harbour.  This area has provided the solution as it is far enough 
removed from land run-off and boating activity to allow the company to harvest with 
confidence that “there is absolutely zero chance of contamination”. 
Oceanic water from the Tasman Sea flushes the area with each tide.  Tests taken at this location 
after the heaviest rains of 2001 have shown no sign of any bacterial contamination. (Dollimore, 
May 28, 2004) 
Shellfish Production 
BioMarine Limited will produce 360,000 dozen 
oysters this year, with an average of 2000 dozen 
oysters per harvest.  Eighty per cent of their 
production is exported.  A large portion of the 
exports go to Japan.  They hope to increase the 
number of dozen oysters per harvest to 3000 in 
the next year.   
Bacteriological Testing and Monitoring 
The initial interview with Dollimore took place 
at the BioMarine offices, where Dollimore and 
two staff were introduced to Dr. Sharpin (Figure 
A-5).  All three of the B2P products were 
demonstrated.   
Dollimore was very interested in the B2P RCT-S product, as most of the tests he sends to the 
lab for analysis are tests of oyster meat before the oysters are processed.  The test sample would 
need to be taken as early in the harvest as possible to shorten the time to achieve a result from 
the test. 
Figure A-5: Biomarine Team Interview with 
Sharpin at BioMarine Ltd. 
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BioMarine sends approximately 200 tests (at $15 - $20. each) to the lab each year (for an E. coli 
5 tube MPN test).  Ten out of 167 batches had unacceptable levels of e coli.  Two to three per 
cent of the total harvests are rejected due to tests suggesting contaminated growing waters.   
Approach to the B2P Research 
An innovator, Dollimore tested oyster meat using B2P 
RCT-S™ in his processing plant, building a makeshift 
incubator from Styrofoam and heating it with a heating 
element from his coffee urn.  After experimentation with 
different filtering methods for adding the meat to the 
testing bottles, Dollimore created a system for testing the 
meat, which he is now able to use for every batch test.  
This involves mashing the meat and measuring the 
amount (100 ml.) to be sampled for each test.  The 
incubator and B2P RCT-S™ tests turned pink with 
bacteria) are shown in Figure A-6: Rigged-up Incubator 
for B2P RCT-S™ trials. 
Dollimore was interviewed by phone to discuss the 
scientific aspects of his testing requirements before his 
departure for the 5
th
 International Conference of Molluscan Shellfish Safety, in Ireland (Marine 
Environment and Food Safety Services 2004).  (Dollimore, Interview, June 10, 2004) 
He explained that as the waiting time for standard laboratory tests can take from three to five 
days and can slow down the production cycle.  Dollimore is investigating a new-to-the-industry 
regulatory test.  This test, referred to by Dollimore as the “Donovan method” (Donovan et al. 
1998), shortens the standard laboratory testing time to two days.  The Donovan method is being 
endorsed in European countries.  Dollimore is encouraging use of the Donovan method with the 
laboratories and regulatory bodies.  He has requested that the testing laboratories make the 
Donovan method available as an authorised regulatory test.  
During the interview, Dollimore offered to take some of the B2P product brochures to the 
conference and have them available during the poster display.  
Following Dollimore‟s departure for Ireland, Steve Pope, Farm Manager, took over the 
responsibility for the completion of the research work, including the final field tests, and 
completion of the questionnaire and interview. 
 
Figure A-6: Rigged-up Incubator and 
B2P RCT-S™ Test Trials 
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Additional Tests: Special Events and Monitoring for Specification of New Growing Areas 
During the field trials, a third visit to the site was arranged for the researcher to accompany an 
oyster harvesting crew to observe and film a harvest.  During this visit, Pope explained that 
when testing the harvesting harbour, he occasionally had tests that indicated high bacterial 
counts at intermittent intervals.   
Accordingly, the company has increased the testing of the growing waters.  The source of the 
contamination was not identified at the time, but Pope thinks that sewage tanks of one or two 
residents are not surveyed regularly and have caused run-off of faecal matter.   
The concern for sewage run-offs in estuarial oyster-farms is corroborated by D.J. Morrisey and 
A. Swales in a comprehensive report on the management of aquaculture in the Auckland region.  
This report reviews the impacts of aquaculture on the environment (and vice versa) in 
association with an examination of the types of aquaculture that are currently practised in the 
Auckland Region.  (Morrisey and Swales 1997)  A section of this report includes research on 
the sustainability of aquafarms in Mahurangi Bay.   
During the harvest site visit, Pope explained that New Zealand oyster catchers are a source of 
concern to the oyster-farmers as they consume quantities of the oysters during their exposure at 
low tide.  The birds may also increase bacterial contamination of the waters while they are 
feeding.  Video images of the BioMarine Limited production and processing activities have 
been compiled as reference material in the Case Index. 
 
A.4 Sub-unit Four – Sanford Kaeo 
Sanford Kaeo is a division of Sanford New 
Zealand Limited, a large and long established 
fishing company which engages in the 
harvesting, farming, processing, storage and 
marketing of seafoods and aquaculture products.  
Kaeo offices are shown in Figure A-7 (bottom 
image). 
The Company History 
Albert Sanford established this firm when he 
commenced commercial fishing from his home on 
Rakino Island in Auckland's Hauraki Gulf in 
Figure A-7: Sanford Packaging Sites: 
(from top left) Auckland, Mt. Maunganui, 
Tauranga and Kaeo 
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1881.  In 1904 he incorporated the company Sanford New Zealand Limited.  
Over the years, Sanford has grown its Auckland business and expanded by acquiring fishing 
businesses in other parts of New Zealand.  
Some of the large purchases included Auckland Trawlers Ltd, Costello Seafoods Limited of 
Tauranga, Feron Seafoods Limited of Timaru, NZ Marinefoods Limited of Havelock, Bluff 
Seafoods Limited, Skeggs Seafoods Deepwater Division in Nelson, Hikurangi Fisheries Ltd, 
Coromandel Fish Exports Limited, and Wanganui Seafoods Limited. Today all of these 
businesses have been successfully integrated into a diversified enterprise spread throughout 
New Zealand.  (Sanford Limited 2003) 
Sanford has pioneered ventures into mussel, oyster and salmon farming.  They value the long 
established generations of loyal and dedicated employees that have served through the 
company's history.  (Sanford Limited 2003) 
Sanford‟s web site conveys a sense of responsibility for the quota system, prescribed by the 
New Zealand Ministry of Fisheries.  Sanford New Zealand Ltd. produces approximately 1000 
tonnes of Pacific Oysters per annum.  There are oyster farms and production plants in Kaeo and 
Bluff. (Sanford New Zealand Limited 2003) 
Sanford Kaeo - Shellfish Production 
Sanford Kaeo farms Pacific Oyster, or Crassostrea 
gigas, which has a creamy flesh with dark mantle and 
can be eaten natural or cooked.  Figure A-8: Sanford 
Kaeo Shellfish Production illustrates the use of 
growing racks for growing and harvesting oysters at a 
Sanford Kaeo Bay of Islands location.  (Sanford New 
Zealand Limited 2003) 
The Whangaroa and Houhora Harbours in the north of 
New Zealand are farmed and monitored by Sanford 
Kaeo.  Regular monitoring of the growing waters 
ensures the quality of the shellfish before harvest.  
Sanford Kaeo also monitors and farms the Kerikeri 
area of the Bay of Islands. The oysters are processed 
in the Kaeo processing facility into individually quick frozen and graded half shell products 
then packaged for sale in the New Zealand market or overseas export.  Most of the exports go to 
Australia.  
(With Permission of Wood, Sanford Kaeo) 
Figure A-8: Sanford Kaeo Shellfish 
Production 
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The Kaeo plant produces and sells approximately 800,000 dozen oysters per year, with an 
average of 5,000 dozen oysters in each harvest.  The plant has to abandon up to 1% of the total 
harvests per year due to higher than acceptable bacterial levels in shellfish.  The harvests are 
likely to increase in number as more small farms are contracting Sanford Kaeo to harvest for 
them.  (Wood, Interview, June 11, 2004) 
Bacteriological Testing and Monitoring 
Sanford New Zealand Limited states on its web site that it commits totally to comply with the 
rules and regulations in respect to Fisheries and other relevant New Zealand legislation.  As part 
of this commitment, Sanford New Zealand Limited actively participates in the collection and 
analysis of data to ensure realistic and cost effective research programs are developed to 
underpin the sustainable utilization and management of New Zealand's marine resources.  The 
Kaeo production plant sends on average 600 coliform tests to the laboratory for general coliform 
bacterial tests per year.   
Meat samples are taken in the packing process when the oysters are first opened.  
Approximately three meat samples are sent to the lab per day over a 30-week cycle of 
harvesting, seven days a week.  The samples are sent to the government-approved laboratories 
for testing to determine the number of total coliforms in the sample of meat.  These are sent to 
the laboratory and if the result is greater than > 200 per 10 millilitres, they then conduct an  
E. coli test.  The plant has on average twenty “positives” per year.  The harvests are likely to 
increase in number as more small farms are contracting Sanford Kaeo to harvest for them.  
B2P Coliquik™, B2P RCT-S™ and B2P Water-CheckTM Test Results 
John Wood, Quality Manager at Sanford Kaeo, trialled the B2P Coliquik
TM
, B2P Water-
Check
TM
 and B2P RCT-S™ products in several areas of the farming and production processes.  
As the testing at Sanford Kaeo was done under time constraints, John did not have time to 
acquire a water bath.  To keep the samples heated to a constant temperature he placed them on 
top of a radio amplifier in the office.  Wood was able to see an immediate use for B2P RCT-S™ 
in the testing of oyster meat at harvest and during the packaging process.  He currently sends 
tests to the laboratory three to four times a day to test for faecal coliforms in shellfish meat.  A 
quick test will allow him to make earlier decisions on whether to stop (or in worst case, reject) a 
harvest based on coliform count.  He indicated that in future he would be testing shellfish meat 
for E. coli as this test will be required under the New Zealand Food and Safety Standards.  
Wood also saw a potential to use B2P Coliquik
TM
 to sample and test growing waters in the 
harbour to determine the harbour water quality.  (Wood, Interview, June 11, 2004)  
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The B2P Water-Check
TM
 product could be useful in testing the freshwater streams feeding into 
the growing waters.  Wood would like to see an E. coli
22
 test for B2P Coliquik
TM
 and B2P RCT-
S™, as this would provide a greater amount of certainty of results in the sampling of both the 
meat and the growing waters.  He commented that it would be even more beneficial if the 
suggested B2P Coliquik™ E. coli test gained regulatory approval as this would speed up the  
harvesting and production processes.  Wood identified that even with the current testing time 
requirement; the B2P tests would save the company time in the harvest - production process.  
Wood‟s recommendations on packaging design and instructions are detailed in the Appendix B: 
Questionnaire One: Field Trial Participants. 
The main requests for improvements for the B2P Coliquik
TM
 and B2P RCT-S™ tests were the 
need for a shorter test time.  The B2P tests take between 12 and 14 hours to produce a result.  
Options for increasing the test time slightly, and “work-around” the time constraints were 
suggested to Wood, who was interested in trying the suggestions. 
 
                                               
22 Bacteria that normally live in the intestines of humans and animals.  Most strains are harmless, several 
are known to product toxins that can cause diarrhoea. 
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TESTING SCHEDULE FOR SOUTHERN CLAMS LIMITED - B2P RESEARCH PROJECT 
 
Table B-1:  Sample Test Schedule 
DAY 
#________ 
 
 
DATE: 
 
_______________________________   
 
TEST # TIME LOCATION RESULTS 
Test 1 ______AM From  
 
 
 
 
Test 2 ______AM From  
 
 
 
Test 3 ______AM From  
 
 
 
Test 4 ______PM From  
 
 
 
 
Test 5 ______PM From  
 
 
 
 
 
Test 6 ______PM From  
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Appendix B: Questionnaires and Questionnaire Results Summaries  
Table B-2:  Questionnaire 1: Field Trial Questionnaire for Participants  (page 1) 
Company 
Name: 
 
 
Name of 
Participant:  
 
Date:  
 
What B2P Products were trialled? (Please type the number in below the test name) 
 B2P Coliquik™ # 
used 
B2P Water-Check
TM
 # 
used 
B2P RCT-S™ # 
used 
Location 1: 
 
      
Location 2: 
 
      
Location 3: 
 
      
Location 4: 
 
      
Location 5: 
 
      
Location: Please name the location in the process where the test was used.        #used:  Please indicate the number of tests used in that location. 
How many practice tests were needed to become familiar with the testing device? 
B2P Coliquik™:  ____________ 
B2P Water-Check
TM
:  ____________ 
B2P RCT-S™:  ____________  
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Interview Questions: 
 
1. Please comment on the directions given in the product brochure: 
 
1. a Were you able to use the product without assistance after reading the directions? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
  
 
 
1.b How well did the pictures assist in understanding how to use the product? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
  
 
1 = Very helpful, 2 = Helpful, 3= Somewhat helpful, 4= A little help 5= No help 
1.c What changes would you recommend? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
  
 
2. Please comment on the packaging of the product. 
 
2.a Easy to open? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
 
 
 
 
1 = Very easy, 2 = Easy, 3= Somewhat easy, 4= A little difficult 5= Difficult 
 
2.b Is the text printed on the packaging easy to read? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
 
 
 
 
1 = Very easy, 2 = Easy, 3= Somewhat easy, 4= A little difficult 5= Difficult 
Appendix B: Questionnaires and Questionnaire Results Summaries 
 
 
 
 
 
108 
 
2.c Easy to use while testing? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
  
 
 
 
1 = Very easy, 2 = Easy, 3= Somewhat easy, 4= A little difficult 5= Difficult 
 
2.d What changes would you recommend? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
  
 
 
 
 
 
3. Please comment on the ease/difficulty of use of the product: 
 
3.a Portability 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
 
 
 
 
1 = Very easy, 2 = Easy, 3= Somewhat easy, 4= A little difficult 5= Difficult 
 
3.b Strength against damage 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
 
 
 
 
1 = Very strong, 2 = Strong, 3= Somewhat strong, 4= A little breakable 5= Breakable 
 
3.c Safety 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
 
 
 
 
 
 
1 = Very safe, 2 = Safe, 3= Somewhat safe, 4= A little safe 5= Unsafe 
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3.d What changes would you recommend? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
   
 
4. How did the results of the in process tests compare with the results of regulatory 
tests? (This question is only appropriate when a parallel regulatory test was taken) 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
Number matched: 
Number mismatched: 
(Provide test log sheets) 
 
Number matched: 
Number mismatched: 
(Provide test log sheets) 
Number matched: 
Number mismatched: 
(Provide test log sheets) 
Will this data be made available to B2P? 
 
5. What benefit did the B2P test provide when used in conjunction with the regulatory 
test? (For example: did the B2P test enable you to make decisions earlier, harvest 
sooner or avoid harvesting when coliform levels were already drifting out of spec) 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
   
 
 
6. Are there any savings for the company in using of the test?  
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
   
 
 
7. Are there any risks/costs/losses that could be avoided by using the test? 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
   
 
 
8. What are the locations where the test can be used to avoid these risks/losses: 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
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9. Did the use of the product speed up the process (for instance, decision making or 
cleaning) at any of the locations where it was used: (Location and time savings made)  
(Provide a reason for the change) 
 B2P Coliquik™ B2P Water-
Check
TM
 
B2P RCT-S™ 
Seeding    
Production    
Feeding    
Harvesting    
Packaging     
Storage    
Shipping    
Other    
Please indicate the time savings and location in the process where the savings is made. 
Additional comments can be made on the attached form. 
 
10. Did the use of the product slow down any stages of the process at any of the 
locations where it was used:  (Location and time lost) (Provide a reason for the 
change.) 
 
B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
Seeding    
Production    
Feeding    
Harvesting    
Packaging     
Storage    
Shipping    
Other    
Please indicate the location and time lost in using the test. 
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Additional comments can be made in the attached form. 
 
11. What is the key reason you will use the product? 
B2P Coliquik
TM
 B2P Water-Check
TM
 B2P RCT-S™ 
   
 
12.Will the test be usable for the company in its present form? 
 
Coliquik
TM
: Yes/No B2P Water-Check
TM
: Yes/No B2P RCT-S™: Yes/No  
 
 
 
 
13.If yes, in what locations and how often will the test be used? 
  
 B2P Coliquik™ 
 (how often) 
B2P Water-Check
TM 
(how often) 
B2P RCT-S™ (how 
often) 
Location 1  
 
  
Location 2 
 
   
Location 3 
 
   
Location 4 
 
   
Location 5 
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14. If the test is not useable in its current form, what changes would be needed to enable the company to use the product 
 
Suggestion B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
Change 1 
 
   
Change 2 
 
   
Change 3 
 
   
Change 4 
 
   
Change 5 
 
   
Change 6 
 
   
 
15. Are there any other changes which you can suggest which would make the product more useful to your company? 
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16. To identify the possible cost of a loss of product due to a late positive: 
 
16 a Is there a potential for increases in batch size? 
 
 
16 b On average, how many harvests get rejected compared with the total number of batches processed? 
 
 
16 c Where is the best place to use the „in process‟ test? 
 
 
(Questions 16a, 16 b and 16 c were not included in the questionnaire sent to the participants.  It was intended that the researcher would review 
these questions during the interview). 
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Additional Comments for question 9 (speeding up the process):  improving profit/decreasing costs/ losses, meeting specifications, better 
process control, better growth rates etc. 
 B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
Seeding    
Production    
Feeding     
Harvesting    
Packaging    
Storage    
Shipping    
Other 
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Additional comments for Question 10: 
 
 B2P Coliquik™ B2P Water-CheckTM B2P RCT-S™ 
Seeding    
Production    
Feeding     
Harvesting    
Packaging    
Storage    
Shipping    
Other 
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  Table B-3:  Questionnaire 1: Summary Results for B2P Coliquik™ 
Appendix B: Questionnaire 1:  
Summary Results for B2P Coliquik™ 
Sub-unit 1  Sub-unit 2  Sub-unit 3  Sub-unit 4 
  Southern Clams 
Ltd 
 Aquaculture 
Australasia 
 BioMarine Ltd  Sanford Kaeo 
1.  Please comment on the directions 
given in the product brochure: 
        
         
1.a Were you able to use the 
product without assistance after 
reading the directions? 
 Yes, but needs 
some guidance 
 No, needed to be 
assured that pool of 
die behind the filter 
was OK, and that 
the bowing of the 
filter pad was alright 
 N/A (B2P 
ColiquikTM was 
tested on site only 
once, with the 
researcher 
conducting the test) 
 Yes 
         
1.b How well did the pictures assist 
in understanding how to use the 
product? 
 1= very helpful  2 Excellent, once I 
had looked at them 
 2 (Pope saw B2P 
Coliquik in use) 
 2 
1=Very helpful, 2= Helpful, 3 = 
Somewhat helpful, 4 = A little helpful, 
5 = No help 
        
1.c What changes would you 
recommend? 
 Sample size of 50 
or 100 ml. 
preferable. 
 All the caps and 
things are a bit 
fiddly, but I'm not 
sure there is 
anything you can do 
about that 
 No reply - refer to 
interview transcript 
 Need graph 
         
2.  Please comment on the 
packaging of the Product: 
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Questionnaire One: – Summary Results Sub-unit 1  Sub-unit 2  Sub-unit 3  Sub-unit 4 
for B2P Coliquik™  Southern Clams 
Ltd 
 Aquaculture 
Australasia 
 BioMarine Ltd  Sanford Kaeo 
2.a Easy to open?  2 = Easy  4 Well, they needed 
scissors to get into. 
 2 = Easy  1 (use of a check 
mark is interpreted 
here as very easy) 
1=Very easy, 2= Easy, 3 = Somewhat 
easy, 4 = A little difficult, 5 = Difficult 
        
2.b Is the text printed on the 
packaging easy to read? 
 1= Very easy  1 = Very easy  2 =Easy  1 = Very easy 
         
2.c Easy to use while testing?  2= Easy  2 = Easy  2 = Easy  2= Easy 
         
2.d What changes would you 
recommend? 
 None… except on 
need to agitate/ 
When pink spot 
appears. 
 Tear open method 
for non sterile 
section 
 No Reply - refer to 
interview transcript 
 Printing / label on 
the outer foil 
package.  Twelve 
hour reading 
difficult 
         
3. Please comment on the 
ease/difficulty of use of the Product: 
        
         
3.a Portability  2 = Easy  1 = Very easy  2 = Easy  2 = Easy  
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Questionnaire One: – Summary Results Sub-unit 1  Sub-unit 2  Sub-unit 3  Sub-unit 4 
for B2P Coliquik™  Southern Clams 
Ltd 
 Aquaculture 
Australasia 
 BioMarine Ltd  Sanford Kaeo 
3.b Strength against damage   1 = 
Very strong, 2 = Strong, 3= 
Somewhat strong, 4= A little 
breakable 5= Breakable     
 2 = Strong  5 (= Breakable) 
easy to pop the 
back off if too much 
pressure injecting 
final bit of liquid. 
Also if you don't 
read instructions 
and haven't seen 
the lug type 
connectors before 
you can just twist 
the joiners off trying 
to unscrew 
something that isn't 
unscrewable. 
 4 = A little 
breakable 
 3 = Somewhat 
strong 
3.c Safety  2 = Safe  1= Very safe  1 = Very safe  2 = Safe 
3.d What changes would you 
recommend? 
 None  A couple of free 
trials to get used to. 
 No reply, refer to 
interview transcript 
 No reply, refer to 
interview transcript 
         
4. How did the results of the "in 
process" tests compare with the 
results of regulatory tests? 
 Number matched: 8     
Number 
mismatched: 0 
 n/a (they do not 
conduct regulatory 
tests for this) 
 Number matched: 4   no result 
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Questionnaire One: – Summary Results Sub-unit 1  Sub-unit 2  Sub-unit 3  Sub-unit 4 
for B2P Coliquik™  Southern Clams 
Ltd 
 Aquaculture 
Australasia 
 BioMarine Ltd  Sanford Kaeo 
Will this data be made available to 
B2P? 
 Yes  no answer  Yes (from interview 
transcript) 
 no answer 
         
5. What benefit did the B2P test 
provide when used in conjunction 
with the regulatory test? 
 Could make for 
earlier decisions.  
Ideal test time 
would be < (less 
than) eight hours 
 n/a (they do not 
conduct regulatory 
tests for this) 
 Predicted result 
(only one parallel 
test conducted) 
(from interview) 
 Quick Result 
         
6. Are there any savings for the 
company in using the test? 
 Not immediately, 
still bound to do 
regulatory tests. 
 No, not directly, we 
don't test currently. 
Perhaps n" chance 
of avoiding 
catastrophic loss of 
stock? 
 Yes (from interview)  Time only, no cost 
available 
         
7. Are there any risks that may 
have been avoided by using the 
test? 
 Yes. In-house 
testing of marginal 
case areas. 
 Loss of stock  Yes, risk of loss of 
product (from 
interview) 
 Yes - reject product 
(meaning the test 
could avoid 
rejection of oysters) 
8. What are the locations where the 
test can be used to avoid these 
risks? 
 Shellfish growing - 
water quality - 
following rainfall 
events 
 Water inlet mostly 
and probably the 
animal tanks.  
 Oyster Farm  Harbour check 
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Questionnaire One:–Summary Results Sub-unit 1  Sub-unit 2  Sub-unit 3  Sub-unit 4 
for B2P Coliquik™  Southern Clams 
Ltd 
 Aquaculture 
Australasia 
 BioMarine Ltd  Sanford Kaeo 
9. Did the use of the product speed 
up the process (for instance, decision 
making or cleaning) at any of the 
locations where it was used: 
(Location and time savings made)  
(Provide a reason for the change) 
 None in all areas - 
YET. Comment: 
Strict shellfish 
sanitation guidelines 
require adherence 
to a shellfish 
sanitation program, 
and associated 
regulatory 
monitoring.  B2P 
ColiquikTM and B2P 
RCT-S do not 
qualify - yet. 
 No in all areas.  no reply in all areas  Not unless MAF 
approved (in all 
areas) 
10. Did the use of the product slow 
down any stages of the process at 
any of the locations where it was 
used:  (Location and time lost) 
 As with all new 
products, there is a 
net time cost in the 
trialling & develop. 
 No in all areas  no reply in all areas  No in all areas 
11. What is the key reason you will 
use the product? 
 Refer to interview 
transcript. 
 (Yes) Another 
'unknown' that can 
be tested cheaply.  I 
can see it 
influencing our 
timing on when to 
fill the pond from 
the sea.  Perhaps 
chose to skip 
pumping that day. 
 (Yes) To confirm 
regulatory tests or 
give earlier result 
 (Yes) Indicate 
harbour water 
quality 
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Questionnaire One: – Summary Results Sub-unit 1  Sub-unit 2  Sub-unit 3  Sub-unit 4 
for B2P Coliquik™  Southern Clams 
Ltd 
 Aquaculture 
Australasia 
 BioMarine Ltd  Sanford Kaeo 
12. Will the test be usable for the 
company in its present form? 
 Yes  Yes  Yes  Only if E. coli - 
and price justified 
13.  If yes, in what locations and how 
often will the test be used? 
 Papanui several 
times / year.   
Blueskin Bay -
Several times a 
year.  Otago 
Harbour - 
Research - 
Intensive R&D 
 Water Inlet once a 
week. Water outlet 
once a week. 
 Oyster leases 
(daily) (Te Kapa 
Inlet) 
 Harbour daily.  
River as required. 
14.  If the test is not useable in its 
current form, what changes would be 
needed to enable the company to use 
the product 
 no reply - refer to 
interview transcript 
 no reply - refer to 
interview transcript 
 A specific E. coli 
test.   
 A specific E. coli 
test. (and in 
interview) 
15.  Are there any other changes 
which you can suggest which would 
make the product more useful to your 
company? 
 no reply - refer to 
interview transcript 
 no reply - refer to 
interview transcript 
 More temperature 
flexibility. 
 12 hours means 
someone has to 
read it around the 
clock. Or sample 
(at) 4 - 5 in (the) 
morning. 
16. Identify the possible cost of a loss 
of product due to a late positive:  
(This question was asked during the 
interview) 
 refer to interview 
transcript 
 refer to interview 
transcript 
 refer to interview 
transcript 
 refer to interview 
transcript 
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Table B-4  Questionnaire 1: Summary Results - RCT-S™  Sub-unit 1  Sub-unit 3  Sub-unit 4 
(Sub-unit 2 did not trial B2P RCT-S)  Southern Clams Ltd  BioMarine Ltd  Sanford Kaeo 
1.  Please comment on the directions given in the 
product brochure: 
      
1.a Were you able to use the product without 
assistance after reading the directions? 
 No, an explanation 
was needed on the 
preparation. 
 Yes  Yes 
1.b How well did the pictures assist in 
understanding how to use the product? 
 1= very helpful  2  2 
1=Very helpful, 2= Helpful, 3 = Somewhat helpful, 
4 = A little helpful, 5 = No help 
      
1.c What changes would you recommend?  Needed more sample 
preparation guidance 
 No reply - refer to 
interview transcript 
  
2.  Please comment on the packaging of the 
Product: 
      
2.a Easy to open?  1 = Easy to open  2 = Easy  1 (use of a check mark 
is interpreted here as 
very easy) 
1=Very easy, 2= Easy, 3 = Somewhat easy, 4 = A 
little difficult, 5 = Difficult 
      
2.b Is the text printed on the packaging easy to 
read? 
 3= Somewhat easy  2 =Easy  1 = Very easy 
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Questionnaire One: Summary Results for B2P 
RCT-S™ 
 Sub-unit 1  Sub-unit 3  Sub-unit 4 
(Sub-unit 2 did not trial B2P RCT-S)  Southern Clams Ltd  BioMarine Ltd  Sanford Kaeo 
2.c Easy to use while testing?  3= Somewhat easy  2 = Easy  2= Easy 
2.d What changes would you recommend?  None  No Reply - refer to 
interview transcript 
 Printing / label on the 
outer foil package.  
Twelve hour reading 
difficult 
3. Please comment on the ease/difficulty of use of 
the Product: 
      
3.a Portability  3 = Somewhat easy  2 = Easy  2 = Easy  
3.b Strength against damage   1 = Very strong, 2 
= Strong, 3= Somewhat strong, 4= A little 
breakable 5= Breakable     
 2 = Strong  2 = Easy  2 = Strong 
       
3.c Safety  2 = Safe  1 = Very safe  2= Safe 
1 = Very safe, 2 = Safe, 3= Somewhat safe, 4= A 
little safe 5= Unsafe  
     
3.d What changes would you recommend?  None  Larger jars with more 
secure lids 
 no reply, refer to 
interview transcript 
4. How did the results of the "in process" tests 
compare with the results of regulatory tests? 
 Still waiting for last 
results from lab 
 Number matched:   no result 
Will this data be made available to B2P?  Yes  Yes (from interview 
transcript) 
 no answer 
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Questionnaire One: Summary Results for B2P 
RCT-S™ 
 Sub-unit 1  Sub-unit 3  Sub-unit 4 
(Sub-unit 2 did not trial B2P RCT-S)  Southern Clams Ltd  BioMarine Ltd  Sanford Kaeo 
5. What benefit did the B2P test provide when 
used in conjunction with the regulatory test? 
 Too early to say  Could provide earlier 
results to effect 
processing decisions 
 Quick Result 
6. Are there any savings for the company in 
using the test? 
 Not immediately.  Potentially thousands 
of dollars 
 Time only, no cost 
available 
7. Are there any risks that may have been 
avoided by using the test? 
 Yes. In-house testing 
of marginal case areas. 
 Potentially thousands 
of dollars 
 Yes - reject product 
(meaning the test 
could avoid rejection of 
oysters) 
8. What are the locations where the test can be 
used to avoid these risks? 
 Shellfish flesh quality 
testing following re-
opening after rainfall. 
 Oyster Farm / 
Processing Shed 
 Final Product 
9. Did the use of the product speed up the 
process (for instance, decision making or 
cleaning) at any of the locations where it was 
used: (Location and time savings made)  
(Provide a reason for the change) 
 None YET. Comment: 
Strict shellfish 
sanitation guidelines 
require adherence to a 
shellfish sanitation 
program, and 
associated regulatory 
monitoring.  B2P 
ColiquikTM and B2P 
RCT-S do not qualify 
- yet. 
 In packaging, avoids 
unnecessary 
processing 
 Not unless MAF 
approved (in all areas) 
10. Did the use of the product slow down any 
stages of the process at any of the locations 
where it was used:  (Location and time lost) 
(Provide a reason for the change.) 
 It will be a long and 
difficult task to have 
regulatory authorities 
accept B2P RCT-S for 
shellfish sanitation. 
 In harvesting, extra 
time during test 
 No in all areas 
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Questionnaire One: Summary Results for B2P 
RCT-S™ 
 Sub-unit 1  Sub-unit 3  Sub-unit 4 
(Sub-unit 2 did not trial B2P RCT-S)  Southern Clams Ltd  BioMarine Ltd  Sanford Kaeo 
11. What is the key reason you will use the 
product? 
 Refer to interview 
transcript.  
 To check product 
safety before product 
enters process chain. 
 (Yes) Indicate final 
product and harbour 
quality 
12. Will the test be usable for the company in 
its present form? 
 Maybe  No  Only if E. coli - and 
price justified 
13.  If yes, in what locations and how often will 
the test be used? 
 Papanui Inlet 
Intermittently.  
Blueskin Bay 
intermittently 
 Oyster Leases (After 
rain). Processing 
Shed (After rain). 
 Harbour daily.  Final 
Product 4 times daily. 
14.  If the test is not useable in its current form, 
what changes would be needed to enable the 
company to use the product 
 no reply - refer to 
interview transcript 
 Specific for E. coli.  
Maybe use body heat 
in absence of water 
bath. 
 No reply - refer to 
interview transcript 
15.  Are there any other changes which you can 
suggest which would make the product more 
useful to your company? 
 no reply - refer to 
interview transcript 
 A specific E. coli test.  
More temperature 
flexibility. 
 12 hours means 
someone has to read it 
around the clock. Or 
sample (at) 4 - 5 in 
(the) morning. 
16. To identify the possible cost of a loss of 
product due to a late positive:  (This question 
was asked during the interview) 
 refer to interview 
transcript 
 refer to interview 
transcript 
 refer to interview 
transcript 
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Appendix B: Questionnaire Two 
Table B-5:  Questionnaire Two: Cost of Production (Sample Form) 
B2P Research Project 
Cost of Production (Loss) 
Cloudy Bay Marine Limited Please type your answers in this column:
1. price of lab tests for each type of test you do
2. number of lab tests done per year
3. number (or avg.) positives you receive per year
4. number of positives which have caused you to throw away product
5. volume/numbers of molluscs sold per year
6. average number of molluscs in each harvest
7. value of the mollusc at packaging point (wholesale)
8. value of the mollusc at the consumption point (in their key markets)
9. cost of harvest and packaging per mollusc 
(can you differentiate the value as the mollusc goes through the process?)
10. is there a potential for increases in batch size?
11. on average, how many harvests get rejected compared with the total 
number of batches processed?  
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     Table B-6:  Questionnaire Two: Cost of Production Summary 
B2P Research Project  Sub-unit 1 Sub-Unit 2 Sub-Unit 3 Sub-Unit 4 
Cost of Production  Southern Clams Seahorse Aust. BioMarine Ltd Sanford Kaeo 
     
1. price of lab tests for each type of test you do $28/faecal MPN $400./year  $15.-20. E coli. $20.00 
   (Tube MPN)  
2. number of lab tests done per year 180-240 4 170 500 
     
3. number (or avg.) positives you receive per year Some n/a 10 20 
     
4. number of positives which have caused you to throw away 
product 
n/a never 5 1 
     
5. volume/numbers of molluscs sold per year 700t clams 200000 paua 360,000 dozen 800,000 dozen 
     
6. average number of molluscs in each harvest 100,000 avg. clams 10000 paua 2000 dozen 5000 dozen 
     
7. value of the mollusc at packaging point (wholesale) $1.8m/year 15 cents/paua $10,000/batch $5.50 dozen 
     
8. value of the mollusc at the consumption point (in their key 
markets) 
UK retail NZ$18/kg $2.00 after 
growout 
$16-20,000/batch $7.50 dozen 
     
9. cost of harvest and packaging per mollusc  * NZ$3.80-16.kg live 
COC 
a few hours of 
labour 
$2.20-$3.30 oyster $3. dozen 
     
10. is there a potential for increases in batch size? limited expansion no Yes (to 3000 dz) No 
     
11. on average, how many harvests get rejected compared with 
the total number of batches processed? 
* * virtually none. none In practice it is 2-
3%, should be 
none. 
1% 
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Appendix D:  Figures and Tables 
Table D-1:  Framework for Integrated Approach to Product Development from Allen, Bray, Cooper, Wheelwright and Clark 
Functions Concept 
Development and 
Investigation 
Product Planning Design & 
Development 
Stage 1 
Design & 
Development Stage 2 
Commercial 
Preparation 
Market 
Introduction 
Engineering Recognise 
opportunity; 
develop new 
technologies; build 
models; develop 
new-product ideas 
Early prototypes; 
build supplier list; 
choose off-the-shelf 
components 
Detailed design; 
integrate with 
process; build full-
scale prototype and 
test 
Refine prototype and 
designs based on 
tests 
Evaluate and test 
pilot units. Solve 
problems and 
adjust units 
accordingly 
Evaluate product 
launch in the field 
Marketing 
(customer) 
With input from 
customer,. 
Recognize 
opportunities‟ 
conduct feasibility 
study 
Define target market; 
estimate sales and 
margins; preliminary 
focus groups 
Using prototypes, 
conduct customer 
tests 
Retest refined 
prototypes with 
customers; plan 
market launch; plan 
distribution 
Train sales force, 
field service 
people. Prepare 
order-entry 
process system 
Fill distribution 
channels; sell 
promote, build 
customer 
relationships. Get 
feedback on launch 
Manufacturing Propose and test 
feasibility on new 
processes 
Develop cost 
estimates; develop 
and simulate 
process. Validate 
suppliers 
Detailed design of 
process; design and 
develop tooling and 
equipment. Help 
build full-scale 
prototype 
Test tooling and 
equipment; build 
refined prototype; 
install equipment 
Build pilot units in 
commercial 
process; refine 
process based on 
results. Train 
personnel. Confirm 
supply channel. 
Ramp up 
manufacturing to 
volume targets; 
meet targets for 
quality, volume, 
cost, and 
timeliness of order 
delivery 
Finance Work on priorities 
for development 
projects. Establish 
budgets 
Work with 
engineering and 
manufacturing on 
cost estimates, 
marketing on sales 
estimates 
Refine estimated 
costs based on first 
prototype. Estimate 
prices. Begin to 
establish marketing 
budget. 
Refine estimated 
costs based on 
second prototype. 
Set preliminary price. 
Refine marketing 
budget. 
Refine estimated 
costs for 
production and 
marketing based 
on final figures 
Check actual sales 
and costs against 
projections; adjust 
budgets. 
 
 Key Decisions: 
(Wheelwright & Clark) 
 
Concept 
Approval 
 
(Gate 1) 
Program 
Approval 
 
(Gate 2) 
Detailed 
Design 
Approval 
(Gate 3) 
Joint Product 
and Process 
Approval 
(Gate 4) 
Full 
Commercial 
Approval 
(Launch) 
Approval for  
Commercial 
Sales 
(Gate 5)  Stage-Gates™: 
 = Alpha Stage 
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The time taken for coliform bacteria  to change the colour of Watercheck at various temperatures 
(all tests done in triplicate)
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 Figure D-1: B2P Water-Check Time Versus Temperature Chart 
  
Appendix D: Figures and Tables 
 
 
132 
 
T a s k  N am e  
 D u r atio n   
in  H o u rs  
W ait fo r  d a y tim e lo w  t id e  6  
T ra v e l to  a q u a fa rm  1  
H a rv es t m o llu s c  2  
T ra n sp ort h a rv es t to  p la n t  1  
H o ld  p rio r to  p ro c es sin g  2  
S am ple  h a rv es t  0  
L a b o ra to ry  tes tin g  8 4  
(T ria l o f B 2 P  te s t   1 2  
H o ld  u n til  c a p a city  av a i la b le  0  
P ro c ess  sh e llf ish  ba tch  5  
W ait fo r  b a tc h  to  fre e z e  4  
P ro d u ct re a d y  to  s h ip  0  
H o ld  in  fre eze r  fo r la b  res u lt  
l  
0  
S h ip  to  exp o r t  w areh o u se  2  
A irfre ig h t to  m a rk e t  1 8  
S h ip  to  im po rt  w areh o u se  2  
D elive r to  re ta ile r  2  
S a le  to  c us tom er  2  
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Figure D-2: Chart Showing Typical Process Times in an Oyster Aquafarm Operation 
  
Appendix D: Figures and Tables 
 
 
133 
Figure D-3: The Science of "CustomerFocus"    
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Hill (2004) conducts in-depth 
interviews aimed at understanding in 
detail the issues influencing customers‟ 
perception of value of her client‟s 
product or service. The qualitative 
research information is turned into 
knowledge by identifying and 
measuring key customer value factors.  
During customer interviews Hill 
identifies indicators related to the 
product or service quality by first 
identifying themes, then focusing 
questions on salient points and 
questioning further for greater detail 
of explanation.  
 The qualitative research data is then 
summarised into a report, grouped by 
business process and a survey is 
developed which focuses on customer 
value indicators and issued to a larger 
group.  The survey responses provide 
measurement of the key drivers of 
customer value and identify focus for 
business improvement.  The results of 
the qualitative research findings are 
not statistically generalisable, but 
there are key themes which become 
evident and which can be translated 
into value drivers related to market 
performance.   
(Kordupleski and Gallagher 1997) 
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Table D-2:  Comparison of B2P Coliform Tests with Other Coliform Testing Procedures 
Test
Sample size 
able to be 
tested
1 coliform in sample 
tested
1000 coliforms in 
sample tested
1,000,000 
coliforms in sample 
tested Results available Cost per test
B2P RCT-100 100ml 14 hours** 7.5 hours 4 hours Immediate $10 per test total
 B2P RCT-S 10g 12 hours** 8.5 hours 5 hours Immediate $20 per test
B2P Watercheck 100ml 15 hours** 11 hours 7 hours Immediate $10-$20 per test
B2P Coliquik
1-50ml or 
up to 10g 
solids 11 hours** 5 hours 3 hours Immediate $30 per test
Standard 
microbiology 
broths,agar 
plates and Pour 
Plates
25 
microliters- 
1 ml
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
Following reporting and receipt 
at customers office +/- a 
further 24 hours
$1-3 plus overhead, technician , 
equipment, and sample courier. 
Laboratories charge between $28 
and $90 dollars in NZ
MPN 55.5ml
3-5 days (24-48 
hours)*
3-5 days (18-24 
hours)*
3-5 days (24-48 
hours)*
Following reporting and receipt 
at customers office +/- a 
further 24 hours
This takes quite a lot of lab work. 
Labs charge around $90
Colilert 100ml
3-5 days (18-24 
hours)*
3-5 days (18-24 
hours)*
3-5 days (18-24 
hours)*
Following reporting and receipt 
at customers office +/- a 
further 24 hours
$7-13 plus courier and  lab 
charges and overheads etc Labs 
charge around $90 
Colilert MPN 100ml
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
Following reporting and receipt 
at customers office +/- a 
further 24 hours
Approx $17-20 plus courier and 
lab charges and overheads etc 
Labs charge around $90 
Petrifilm 1ml
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
Following reporting and receipt 
at customers office +/- a 
further 24 hours
$4-6 plus usual transport and lab 
fees etc  Sample dilutions and 
multiple tests required .
fecal coliform 
test
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
Following reporting and receipt 
at customers office +/- a 
further 24 hours $28/test plus Courier fees
Redigel 1ml
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
3-5 days (24-48 
hours)*
Following reporting and receipt 
at customers office +/- a 
further 24 hours ?
         Comparison of  B2P Coliform test formats and other coliform testing procedures
           Time taken to get a result
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Table D-3:  New Zealand Mollusc Aquaculture Industry Sector- Aquafarm Statistics (Shellfish) 
New Zealand Mollusc Aquaculture Industry Sector (Ministry of Fisheries, 2004) 
Abbreviation Common Name Latin Name Type 
Marine 
Farms 
Licenses Leases Landbased 
Fishfarm 
Total 
COC Cockle Austrovenus stutchburyi shellfish 21 30 1 5 57 
DOS Dredge oyster spat Tiostrea chilensis shellfish 2    2 
HOR Horse mussel Atrina zelandica shellfish 1 7   8 
MSB Blue mussel Mytilus galloprovincialis shellfish 222 52 1 2 277 
MSG Green mussel Perna canaliculus shellfish 24 482 4 12 522 
OYS Dredge oyster Tiostrea chilensis shellfish 218 133 3 8 362 
PAA Paua Haliotis australis shellfish  52 1 30 83 
PAI Black foot paua Haliotis iris shellfish 42 66 1 9 118 
PAU Paua Haliotis spp shellfish 4 10  8 22 
PAV Virgin paua Haliotis virginea shellfish 1 31 1 10 43 
POY Pacific oyster Crassostrea gigas shellfish 117 87 15 10 229 
PPI Pipi Paphies australis shellfish 2 7  3 12 
PZL King clam Panopea zelandica shellfish 2 4  4 10 
ROY Rock oyster Saccostrea glomerata shellfish 5 1 147  153 
SCA Scallop Pecten novaezelandiae shellfish 231 154 1 8 394 
   TOTAL 892 1116 175 109 2292 
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Table D-4:  The High Level Activities of Stages 1 & 2 in the Stage-Gate-TD Process 
The Flavour of Each Stage in the StageGate -T D Process (Cooper et al. 2002) 
Stage 1 Activities (high level): Stage 2 Activities (high level): 
1. Undertake conceptual and preparation 
work: 
1. Perform technical work: 
- technical literature search - experimental work 
- patent and IP search - results analysis and report preparation 
- competitive alternatives assessment - environmental assessment 
- resource gaps identification - competitive technology assessment 
2. Plan and execute feasibility   experiments: - technology protection strategy  
- plan for definitive experiments 2. Define commercial product possibilities: 
- equipment and materials acquisition - define new products or new processes  
- experimental work 3. Undertake preliminary market assessment  
- analysis and interpretation 4. Undertake process impact and interest 
assessment 
- commercial application outline 5. Undertake preliminary manufacturing 
assessment  
3. Develop action plan for Stage 2 6. Develop preliminary business & financial 
assessment 
Deliverables: 7. Develop action plan (Applications Plan) 
- Understanding of IP situation Deliverables: 
- Technical feasibility reasonably demonstrated - Results of experimental work (technical 
feasibility  
- Documented results of experiments proven) 
- Plan of action - Results of commercial applications 
assessments  
 - Value to the company determined 
 - Forward plans, (applications, IP) 
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Table D-5:  Simple Timeline of B2P Research Project 
 
 
 
Phase Activity Oct. 
1 
Nov. 
2 
Dec. 
3 
Jan. 
4 
Feb
5 
Mar
6 
Apr. 
7 
May 
8 
July 
9 
1 
Research Proposal Approval          
 
Research Method Design          
 
Supervisors Assigned          
2 
Test Site Contracts Signed          
 First Site Testing Launched           
 
Product Testing on All Sites          
3 
Data Collection          
 
Data Analysis          
 
Findings Documented          
 Findings Reviewed with 
Sites 
         
 Reports Published          
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Table D-6:  The B2P Case Research Work Structure Outline 
(Sources:  Gall, Borg & Gall 1996; Yin 1991) 
1   Ethics Application Approval 
2   Search for Additional Industry Partners  
3   Obtain Industry Partners' Agreement to Participate in the Project  
4   Plan for collection and analysis of probable constructs, themes and patterns 
5   Analyse Appropriate Financial Reporting Models with Academic Supervisors 
6   Develop Model for Data Collection with Academic Supervisor, CEO B2P and Industry Partners 
7   Analyse Validity and Reliability Testing Measures (Yin 1991) 
8   Schedule Project Planning Meetings with Site Managers/CEO of B2P  
9   Meet Site Managers - Agree Project Terms of Reference  
10   Plan Data Collection Methods with Site Managers 
11  Document and Circulate Agreed Data Collection Methods 
12  Prepare Note Book for Field Notes 
13  Identify Field Note Description and Reflection Categories 
14  Develop Category Labels for classification of recorded data 
15  Create an abstract definition for each category and apply 
16  Analyse and Design Interview Questions (Gall et al. 1996: 307-325) 
17  Document Interview Questions in an interview log 
18  Develop Contact Summary Sheet 
19  Obtain Authorisation for Tape Recording 
20  Schedule Interviews (Gall et al. 1996: 307-325) 
21  Interview Business Owner(s) 
22  Develop Transcripts from Taped Sessions 
23  Agree Data Collection Methods of Financial Data with Test Sites 
24  Document Site Test Plan 
25  Document and Sign Obtain Signatures on Site Testing Contract 
26  Document and Sign Obtain Signatures on Confidentiality Agreement 
27  Schedule Site Visits 
28  Preliminary Visit to Sites 
29  Plan Site Visit Data Collection 
30  Update/Analyse Contact Summary Sheets (Gall et al. 1996: 559) 
31  Agree Testing Schedule and Reporting Methods 
32  Implement Site Test Plan 
33  Collect and Collate Cost Benefit/Financial Data 
34  Interview Site Managers/Business Owners 
35  Collate Interview Data/Summary Sheets 
36  Feedback Interview Data to Site Managers / Business Owners 
37  Prepare Case Record from Case Data 
38  Analyse and Critique Case Record (Gall et al. 1996: 568) 
39  Analyse Data/Draw Conclusions (Gall et al. 1996: 567) 
40  Prepare Case Material for Review with Business/B2P/Academic Supervisors 
41  Collect Field Research Data on “Doing the Research” (Gall et al. 1996: 570) 
42  Write Cases on Research 
43  Expert Interview or Focus Group review of Case Reports 
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Table D-7:   Primary Participants 
Key Informants       
Seven Seas Consulting Limited Philip Mladenov Consultant Aquaculture Consultancy  Dec. 1, 03 Meeting 
Director - Aquaculture 
Australasia 
    Jan. 22, 04  
Director - Seahorse World     April 19, 04  
       
Primary Participants       
Southern Clams Limited - 
Dunedin 
Roger Belton Director/Owner Marine Farm and 
Production for export 
Clams, Scallops Dec. 17, 03 (M), 
May 6 & 21, 04 
(P), June 11, 04 
(P) 
Meeting & 
Phone 
       
Aquaculture Australasia Limited - 
Dunedin 
Gordon King Director and 
Acting Manager 
Hatchery and Farm, 
circulated sea-water 
Paua, paua 
juveniles/spat 
24 & 28 April, 04 
(P) June 10 (P) 
Phone 
       
BioMarine Limited Snells Beach, 
Auckland Region 
Jim Dollimore, 
Steve Pope   
Director            
Farm Manager 
Marine Farm and 
Production for Export 
Oysters, 
Mussels 
May 7& 28, 04 
(M), June 8, 04 
(M) 
Meetings 
& Phone 
     June 10, 04 (P)  
       
Sanford Kaeo John Wood Quality Manager Marine Farm and 
Production for Export 
Oysters May 18, 04 (P),  
June 10, 04(P) 
Phone 
       
Seahorse World (Aquarium) John Reuhman CEO Commercial Aquarium Tourist Venue: May 19, 04 (P) Phone 
Blenheim Regan Russell Manager   Fish Tanks   
M=Meeting/Visit to Company Offices   P=Phone      
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        M=Meeting V=Visit to Company Offices P=Phone 
Table D-8:  Secondary Participants 
Company Individual Position Company Type and 
Product 
Product Date of Interview Type 
Secondary Participants       
Seahorse World (Aquarium) John Reuhman CEO Commercial Aquarium Tourist Venue: May 19, 04 (P) Phone 
Blenheim Regan Russell Manager  Fish Tanks   
       
Cloudy Bay Marine Limited - 
Blenheim 
Scott Manson Director/Owner Re-circulating aquaculture 
farm/factory, hatchery 
Paua, paua 
juveniles/spat 
Dec.16, 03 (M), 
March 7, 04 (M) 
May 13, 04 (P)  
M, V, P 
       
Silverdale Marine Hatchery Stuart 
McFarlane 
Director Paua Pearl Farm Paua pearls May 21, 04  P 
 Carola McCarthy Scientist   May 27, 04  
       
The Prawn Farm Richard Klein 
Andrew Harrison 
Managing Director 
Marine Biologist  
Prawn Farm and 
Restaurant 
Prawns April 15, 04 V 
       
Ministry of Agriculture and 
Forestry 
Dorothy Jean 
McCubray  
Regional Seafood 
Specialist  
MAF Advisor and 
Regulator 
Regulatory 
Service 
April 28, 04  M 
       
CITILAB Dunedin Graham Mason Managing Director Water Testing Laboratory Water Testing May 12, 04 P 
 Dunedin       
       
Cawthron Institute Ron Fyfe Microbiology Lab 
Manager 
Water Testing Laboratory Water Testing  Dec. 16, 04 M 
Nelson      At Cawthron  
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Table D-8 Secondary Participants 
(continued)  
      
Company Individual Position Company Type and 
Product 
Product Date of 
Interview 
Type 
Secondary Participants       
 
Talleys Frozen Foods Donna 
Cruikshank 
Manager Ice 
Cream 
Food Production for Export Dairy Products  Dec. 16, 04 M 
Marlborough      At Cawthron  
       
New Zealand King Salmon Ltd Karen Parker   Commercial Salmon Farm Salmon 
Products 
 Dec. 16, 04  
      At Cawthron M 
       
Sanford South Island Ltd Peter Sussmilch  Commercial Mussel Farm Mussels  Dec. 16, 04 V,M 
      At Cawthron  
       
Kennedy Bay Marine Farm Bevan Hunter   Paua Hatchery and Farm Paua Jan. 30, 04 M 
Coromandel       
       
Mahurangi Technical Institute - 
Warkworth 
David Cooper  Aquaculture Training 
Institute 
Aquaculture 
Research 
May, 04 M 
       
Aqualab John Wilkins  Commercial Water Testing Water Sampling Oct., 03 P 
Waitakere City, Auckland    for Testing   
       
New Zealand Marine Farming 
Association 
Helen Smale Quality Manager Aquaculture Industry 
Assoc. 
Quality Control May, 04 P 
       
Ministry of Agriculture and 
Fisheries 
Steve Pullan Aquaculture 
Specialist 
Ministry of Fisheries Aquaculture 
Specialist 
July 28, „04 P 
M=Meeting V=Visit to Company Offices P=Phone 
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Table D-9:  Case Database Index 
B2P Research Project    
DOCUMENT AND MEDIA INDEX    
     
File 
No. Name of File Type of File Location 1 Location 2 
A-1 B2P Research Report WORD CD:Case Database Folder  Paper File 
A-2 Document Index 
Excel 
Spreadsheet CD:Case Database Folder  Paper File 
A-3 Case Narrative WORD CD:Case Database Folder  Paper File 
A-4 B2P Research Project Information Sheet WORD CD:Case Database Folder  Paper File 
A-5 Case Protocol  CD:Case Database Folder  Paper File 
     
CP-1 Cost of Production Totals 
Excel 
Spreadsheet CD:Cost of Production Folder  Paper File 
CP-2 Cost - Southern Clams Ltd 
Excel 
Spreadsheet CD:Cost of Production Folder  Paper File 
CP-3 Cost - Aquaculture Australasia Ltd 
Excel 
Spreadsheet CD:Cost of Production Folder  Paper File 
CP-4 Cost - BioMarine Ltd 
Excel 
Spreadsheet CD:Cost of Production Folder  Paper File 
CP-5 Cost - Cloudy Bay Marine Ltd 
Excel 
Spreadsheet CD:Cost of Production Folder  Paper File 
CP-6 Cost - Sanford Kaeo 
Excel 
Spreadsheet CD:Cost of Production Folder  Paper File 
     
QU-1 Totals - Questionnaire 
Excel 
Spreadsheet 
CD:Result - Main Questionnaire 
Folder   Paper File 
QU-2 QU-2 May 20 Southern Clams Ltd  
Excel 
Spreadsheet 
CD:Result - Main Questionnaire 
Folder   Paper File 
QU-3 QU-3 May 28 Aquaculture Australasia Ltd 
Excel 
Spreadsheet 
CD:Result - Main Questionnaire 
Folder   Paper File 
QU-4 QU-4 June 8 BioMarine Ltd 
Excel 
Spreadsheet 
CD:Result - Main Questionnaire 
Folder   Paper File 
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QU-5 QU-5 June 10 Cloudy Bay Marine Ltd 
Excel 
Spreadsheet 
CD:Result - Main Questionnaire 
Folder   Paper File 
QU-6 QU-6 June 12 Sanford Kaeo 
Excel 
Spreadsheet 
CD:Result - Main Questionnaire 
Folder   Paper File 
     
TI-1 Transcript Interview Roger Belton WORD CD:Transcript Folder  Paper File 
TI-2 Transcript Interview Gordon King WORD CD:Transcript Folder  Paper File 
TI-3 Transcript Interview Jim Dollimore WORD CD:Transcript Folder  Paper File 
TI-4 Transcript Interview Gordon King (2) WORD CD:Transcript Folder  Paper File 
TI-5 Transcript Interview John Wood WORD CD:Transcript Folder  Paper File 
TI-6 Transcript Interview Roger Belton (2) WORD CD:Transcript Folder Paper File 
TI-7 Transcript Interview Steve Pope WORD CD:Transcript Folder Paper File 
     
     
     
     
     
     
     
CA-1 Confidentiality Agreement Seven Seas Consulting Ltd 
Signed 
Document Paper File  
CA-2 Confidentiality Agreement Southern Clams Ltd 
Signed 
Document Paper File  
CA-3 Confidentiality Agreement Aquaculture Australasia Ltd 
Signed 
Document Paper File  
CA-4 Confidentiality Agreement BioMarine Ltd 
Signed 
Document Paper File  
CA-5 Confidentiality Agreement Cloudy Bay Marine Ltd 
Signed 
Document Paper File  
CA-6 Confidentiality Agreement Sanford Kaeo 
Signed 
Document Paper File  
CA-7 Confidentiality Agreement B2P Ltd 
Signed 
Document Paper File  
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CF-1 Consent Form Phil Mladenov 
Signed 
Document Paper File  
CF-2 Consent Form Roger Belton  
Signed 
Document Paper File  
CF-3 Consent Form Gordon King 
Signed 
Document Paper File  
CF-4 Consent Form Jim Dollimore 
Signed 
Document Paper File  
CF-5 Consent Form Scott Manson 
Signed 
Document Paper File  
CF-6 Consent Form John Wood 
Signed 
Document Paper File  
CF-7 Consent Form Regan Russell 
Signed 
Document Paper File  
CF-8 Consent Form Steve Pope 
Signed 
Document Paper File  
CF-9 Consent Form Dr. Rosemary Sharpin 
Signed 
Document Paper File  
CF-10 Consent Form Bevan Hunter 
Signed 
Document Paper File  
CF-12 Consent Form Ron Fyfe (Cawthron Institute) 
Signed 
Document Paper File  
CF-13 Consent Form Peter Sussmilch (Sanford Havelock) 
Signed 
Document Paper File  
CF-14 Consent Form Donna Cruickshank (Talleys Frozen Foods) 
Signed 
Document Paper File  
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IM-1 B2P-B2P Coliquik
TM
 PPT1 Powerpoint Slide CD:Images  
IM-2 B2P-B2P Coliquik
TM
 PPT2 Powerpoint Slide CD:Images  
IM-3 B2P-Water-Check
TM
 PPT1 Powerpoint Slide CD:Images  
IM-4 B2P-Water-Check
TM
 PPT2 Powerpoint Slide CD:Images  
     
     
FS-1 Field Test Sched Southern Clams WORD CD:Field Test Sched  
FS-1A- Field Test Schedule(s) Forms Paper File  
FS-2 Field Test Sched Aquaculture Aust WORD CD:FieldTest Sched  
FS-2A- Field Test Schedule(s) Forms Paper File  
FS-3 FieldTest Sched BioMarine WORD CD:FieldTest Sched  
FS-3A- Field Test Schedule(s) Forms Paper File  
FS-4 FieldTest Sched Cloudy Bay WORD CD:FieldTest Sched  
FA-4A- Field Test Schedule(s) Forms Paper File  
FS-5 FieldTest Sched Sanford Kaeo WORD CD:FieldTest Sched  
FA-5A Field Test Schedule(s) Forms Paper File  
     
     
TP-1 Tape of Interview with Roger Belton - Southern Clams Ltd. Tape Box A  
TP-2 Tape of Interview with Gordon King - Aquaculture Australasia  Tape Box A  
TP-3 Tape of Interview with Jim Dollimore - BioMarine Ltd. Tape Box A  
TP-4 Tape of Interview with Steve Pope - BioMarine Ltd. Tape Box A  
TP-5 Tape of Interview with John Wood - Sanford Kaeo Tape Box A  
TP-6 Movie of Farming and Production at BioMarine Limited Video Tape Box A  
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Appendix E:  Analysis:  Customer Perceived Value (CPV) 
Based on the B2P products‟ use in the field and on feedback of the perceived products‟ 
benefits to the aquafarmer, the researcher identified and categorised product attributes in 
order of greatest value to the aquafarmers (derived from questionnaires and interview 
statements).  The B2P products were analysed using CPV tools for their ability to deliver 
value and benefits in each of the attribute areas.  Table E-1: The VOA Classes and Attributes, 
lists the key classes and attributes of the Value Opportunity Analysis.  Questions from 
„Questionnaire 1: Summary Results for Coliquik™‟ (Appendix B) were categorised against 
Cagan and Vogel‟s (2002) VOA Classes and Attributes, Table E-1.  The results from each 
question were merged into the chart.  Simple symbols represent the level of response made by 
each sub-unit to the question.  For example, all four sub-units answered with 2. (Yes) to 
question 1.a., corresponding to „good‟ () value on the chart.  The VOA method assisted the 
researcher in evaluating the research data to identify highly valued B2P product elements.  
(Cagan and Vogel 2002) 
The questionnaire and interview responses were evaluated and categorised using to Cagan‟s 
list of Value Opportunity (VO) Classes and Attributes (Table E-1) and placed in a matrix to 
create Table E-2: Value Opportunity Analysis (VOA) Matrix.  The ratings taken from the 
aquafarmers responses in Questionnaire 1 (Appendix B) were applied to rank the products in 
terms of Excellent, Good and Poor.  By displaying the results in the Value Opportunity matrix 
format, it is possible to assess which of the product attributes are more highly valued by the 
aquafarmers.  This analysis may be taken further by assessing how these valued attributes can 
contribute to the two critical quality measures of importance to the aquafarmers‟ key 
customers, quality of product and quality of delivery. 
Further analysis evaluated the B2P products on their ability to deliver value to the aquafarm 
in terms of the attributes of utility, usability and desirability  
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Table E-1: The VOA Classes and Attributes  (Adapted from (Cagan and Vogel 2002)) 
Core 
Technology 
Core technology must enable a product to function properly and perform to 
expectations. 
 
Enabling Technology must be sufficiently advanced to provide sufficient features.  Must meet 
customers’ expectations in performance. 
Reliable Must work consistently and at a high level of performance over time. 
Ergonomics Ergonomics refers to the dynamic movement of people and their interaction with 
both static and dynamic man-made products and environments.  Ergonomics has 
both a short-term and a long-term effect on the perception of a product.  (Auditory, 
Olfactory and Gustatory (taste) were excluded from the list.) 
Comfort The product should be comfortable to use and not create undo physical or mental 
stress during use. 
Safety A product must be safe to use.   
Ease of use The ergonomics of the size and shape of components that a person interacts with 
should be logically organised and easy to identify, reach, grasp, and manipulate. 
Quality The precision and accuracy of manufacturing methods, material composition, 
methods of attachment.  
Craftsmanship Fit and finish: The product should be made with sufficient tolerances to meet 
performance expectations.  
Durability Performance over time. The craftsmanship must hold up over the expected life of the 
product. 
Aesthetics Focuses on sensory perception. Stimulating as many senses as possible through 
the use of the use of a product builds a positive association between the user and 
the use of the product.  Visual, Tactile, Auditory, Olfactory, Gustatory all contribute to 
this effect. 
Emotion The emotion VO is the perceptual experience of the consumer when using the 
product.  
Adventure The product promotes excitement and exploration 
Feeling of 
independence 
The product provides a sense of freedom from constraints 
Sense of security The product provides a feeling of safety and stability. 
   
Confidence The product supports the user’s self assurance and promotes his or her motivation 
to use the product.  
Power 
(Empowerment) 
The product promotes authority, control, and a feeling of power.  (Sensuality was 
excluded from the list.) 
Impact Social responsibility is connected with the customer’s personal value system and 
can often build brand loyalty. 
Social the product has an effect on the lifestyle of the target group, e.g. improving social 
well-being 
Environmental The effect of the product on the environment e.g. recycled materials, biodegradable 
materials. 
Identity   The ability of the product to support its brand identity through expression of 
uniqueness, timeliness of style and appropriateness in its environment. 
Point in time Able to capture a point in time and express it in a clear, powerful way.  
Sense of place Must be designed to fit into the context of use.  
Personality Able to fit among yet differentiate itself from its direct competition b.)The connection 
a product has to the rest of the products produced by that company.   
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(Excellent = 1-2, Good = 3, Poor = 4-5 from Questionnaire 1, Appendix B)  = Excellent   = Good   = Poor   
Table E-2:  Value Opportunity Analysis (VOA) Matrix 
VOA Class VOA 
Attribute 
Sub-unit 
1 
Sub-unit 
2 
Sub-unit 
3 
Sub-unit 
4 
Questionnaire 1 References Relevant  Participant Comments 
Numbers (1, 2, 3, 4)  represent sub-
units 
CORE TECH. reliable     5. What benefit did the B2P 
test provide when used in 
conjunction with the 
regulatory test? (reliability of 
results) Interviews 
Could make for easier decisions 1.  
Quick result 3, 4. 
 Ideal test time 8 hours or less 1, 3, 4. 
 enabling     11. What is the reason you will 
use the product 
12. Usable in current form? 
 Interviews 
 
Can be used at our discretion 1. 
The “unknown” can be cheaply tested, 
can help our decisions 2. 
It gives earlier result and confirms 
regulatory test. 3.   
Indicates harbour quality 4. 
Can be used in current form. 1, 2, 3 
Need a reasonably priced E. coli test 4. 
ERGONOMICS safety     3.b Strength against damage 
3.c Safety  
Questions on how to keep sterile 
conditions & how to dispose 2.  
How much pressure? 1, 2. 
 comfort     1.a Able to use Coliquik™ 
without assistance after 
reading directions? 
1.b Pictures assisted in 
understanding how to use 
Coliquik™ 
Need chart on packaging (all) 
Needed assistance on what filter should 
look like 1,2. 
Pictures very helpful (all) 
“Caps and things a bit fiddly” 2. 
 ease of use     Packaging:  2.a. Easy to open?  
2.c Easy to use while testing? 
3.a  Portability 
Easy to open 1, 3, 4 Except where 
scissors not available 2. Easy to use (all). 
Need to agitate when pink appears 1. 
Easy to transport (all). Don‟t forget it‟s 
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there! 3, 4. 
VOA Class VOA Attribute Sub-unit 
1 
Sub-unit 
2 
Sub-unit 
3 
Sub-unit 
4 
Questionnaire Reference  
QUALITY craftsmanship     Interviews 
 
Quality here is to do with the design of 
the test to the needs. Provide E. coli   
 durability     3.b  Strength against damage 
 
Very Breakable: easy to pop open with 
too much pressure 2. 
A little breakable 3. Somewhat strong 4. 
AESTHETICS visual     2.b Is the text printed on the 
packaging easy to read? 
Easy to read. Needs chart (all) 
Printing/label on outer package  
 tactile     2.a Is the packaging easy to 
open? 
Easy (one comment: needed scissors) 
        
EMOTION security     7. Are there any risks that may 
have been avoided by using 
the test? 
In-house testing of unsure areas 1 
“Gives us peace of mind” and avoid risk 
of loss of stock 2. 
Improves quality of shellfish 3. 
Avoid risk of rejects 4.  
 confidence     6. Are there any savings for 
the company in using the test? 
Interviews 
No immediate savings, still bound to do 
regulatory tests 1. 
Perhaps “n” chance of avoiding 
catastrophic loss 2 
Possibly thousands of dollars saved 3 
Time only, no cost available 4. 
 independence     Interviews “We can test at our discretion” 1 
“Greater peace of mind” 2 
“We can process earlier” 3 
“We can test more quickly” 4 
 exploration     Interviews Ability to test more easily and cheaply in 
potential new growing areas 1,3,4 
 power, 
empowerment 
    Interviews Ability to manage quality. Ability to 
manage the risk of losing product. 
  
 
Appendix E: Analysis:  Customer Perceived Value (CPV)     
 
150 
Ability to test the regulatory results 1,2,3  
VOA Class VOA Attribute Sub-unit 
1 
Sub-unit 
2 
Sub-unit 
3 
Sub-unit 
4 
Questionnaire Reference  
IMPACT social     15.  Suggest changes to make 
product more useful to 
company? And Interviews 
The B2P test will shorten time to make 
decisions, but shorten it to 8 hours – to 
get a result within normal working hours. 
(All) 
 environmental      From Interviews More accurate monitoring of 
environmental conditions (all) 
IDENTITY point in time     9./10. Did the product speed 
up/slow down the process 
 
No, will not speed up or slow down the 
process in any areas. (all) 
 
 sense of place     12. Will the test be usable for 
the company in its present 
form? 
13. In what locations, how 
often will the test be used? 
All participants know where the test is 
useable and why. All know that the test 
is not regulatory, but can understand 
where it will provide benefits in reducing 
risk. 
 personality     Interviews, questionnaire “Quick test”(more research needed) 
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Results from the VO analysis (Table E-2), indicated that the B2P products were highly rated 
in the value areas of utility: enabling and reliable technology, usability: ergonomic, safe, and 
desirability: speed, confidence and independence. Gale‟s (1994) quality attribute life cycle 
analysis provides a further opportunity for refinement of the outcomes from the VO analysis.  
After identifying how the product attributes have been rated by the aquafarmers, Gale‟s stages 
of the quality attribute cycle, illustrated in Table E-3: Stages of the Quality Attribute Cycle 
can be applied.  The Unique stage is described as the stage in which an attribute is able to 
delight the customer.  If a product has many unique attributes, it has the potential to be highly 
valued when introduced to the market.  Gale makes note that the „uniqueness‟ is perceived 
when the product is used for the first time.  
Table E-3: Stages of the Quality Attribute Cycle 
1 Latent A latent attribute stage indicates that the attribute if not yet visible or 
apparent 
2 Desired The “desired” attribute indicates that an attribute is known but not 
currently supplied 
3 Unique The unique attribute is highly prized. Pioneer businesses deliver this 
attribute.  The pioneer commands a big advantage with the customer 
segment that values this attribute heavily.  If the benefits of this 
attribute are only unexpected or only partially expected, as customers 
buy from this product supplier for the first time or switch to this service 
provider, they will react with delight. 
4  Pacing This stage implies that one supplier is already ahead in the market and 
weight is shifting onto this attribute 
5 Key Differences in performance determine competitiveness 
“Niche” attribute – important in one segment of targeted market 
“Power” attribute – important in all segments of targeted market 
6. Fading As “Catch-up” moves and /or declining importance to the customer 
begins to take away this attribute‟s competitive edge, it becomes a 
fading attribute 
7 Basic An attribute reaches the basic stage when all suppliers in the buyers‟ 
consideration set perform well. No supplier has a competitive edge This 
attribute is required, expected. When a supplier slips in performance on 
a basic attribute, buyers tend to react negatively. 
(Gale 1994, p. 134)  
Table E-4: Attribute Life Cycle/ Value Opportunity Matrix, displays the „Value 
Attributes‟(Column: Product Attribute), rates them according to Gale‟s attribute life cycle and 
identifies how the B2P product attribute was rated by the aquafarmer using the VOA Matrix 
(Table E-2). Improvements are suggested in column four (Column: Improvements).  The 
researcher identified “Quick”, “Portable” and “Easy to Use” attributes as “Unique” as these 
product attributes are what make the B2P products unique to the market; no other product is 
able to provide these attributes.  When evaluated using this method, it is clear that the 
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aquafarmers perceive that the B2P products deliver very high quality for attributes „unique‟ 
on the attribute scale.  The analysis also identified that the aquafarmers gave the B2P products 
a lower rating in their ability to deliver quality on „basic‟ attributes, such as durability and 
safety.  
Table E-4:  Attribute Life Cycle / Value Opportunity Matrix 
Product Attribute Value 
Position 
Farmers’ 
Rating 
Improvements 
Quick (speed of result) Unique High  Quicker test 
Portable Unique High Belt to hold test device 
Easy to Use Unique Medium Improve instructions, ease of 
assembly 
Craftsmanship/Design Key Medium Improve seals, packaging 
Technically Reliable Key Medium -High Need calibration chart 
Need temperature control 
Identity (Where the 
product is useful) 
Key “Niche” High “Niche” Shellfish Sector Useful 
in improving shellfish quality. 
Affordable Key Medium -High Keep within acceptable price 
range (packs of 10) 
Durability Basic  Low Fix leakage, breakage 
Safety Basic Medium Improve safety instructions 
and durability 
* ALCP: Position on Attribute Life Cycle 
The analysis indicates that there are improvements needed for all basic attributes and some 
„key‟ attributes. According to Gale, it is important to maintain a high level of quality 
performance for all attributes, even those which are not highly desirable, “When a supplier 
slips in performance on a „basic‟ attribute, buyers tend to react negatively.” (Gale 1994) p.135 
For example, the aquafarmer would have a greater interest in the product if its attributes were 
rated highly in the areas in which it delivers value.  If the aquafarmer values speed, durability, 
and ease of use, the products need to rate highly in these three areas.  An analysis of the 
products‟ attributes using a Customer Perceived Value (CPV) model identified six highly 
valued attributes: quick, easy to use, able to predict laboratory tests, saves costs, affordable 
and .  These attributes are associated with and contribute to the criteria for adoption, which is 
the ability of the B2P products to improve the quality of the delivered shellfish to the end 
customer. The VO analysis was completed using derived data (from the researcher‟s 
interpretation of aquafarmers‟ remarks) and stated data (from questionnaire results) from only 
four case narratives.  It would be appropriate to conduct a survey of a larger aquafarmer group 
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to determine attribute importance weightings (as defined in Gale‟s Customer Value Analysis 
(CVA) methodology) (Gale 1994).   
When CVA analysis tools are employed to improve the Relative Value (Customer Perceived 
Value) of products and services, the percent of Revenue Share should increase accordingly.  
In Figure D-4: Revenue Share to Relative Value, Kordupleski and Gallagher (1997) illustrate 
the proven capability of using CVA to improve market share.  By plotting the CVA results of 
twelve of their long distance market segments on a scatter diagram, they were to see whether 
there was any correlation between CVA and market share.  The results showed that higher 
CVA generally equated to higher market share, calculated as the percentage of total revenue.  
 
 
 
 
 Figure D-4:  Revenue Share to Relative Value (Kordupleski and Gallagher 1997) 
Revenue Share to Relative Value
12 Different AT&T Market Segments
Low Medium High
%
Revenue
Share
Relative Value (CVA)
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